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PREFACE. 


The system of transliteration used in the present volume is that 
which has been adopted in the Gazetteer of the North-Western 
Provinces. For the vowels it is briefly as follows :—• 


« a a in 'woman.' 
a „ 'father.' 

c » 'grey,' 

i „ 'bit.' 

{ „ • machine.” 


it tiB in ' pull ’ 
u ii 1 rule ’ 

Ul „ ‘ ftlslo.' 

a „ 'hole,' 

cm ns ' ou 1 in ‘house ’ (nearly). 


Tho original plan of this Moinoir provided for a thorough ex¬ 
amination of the country between tho Tons and tho Kali somewhat 
on the plan of Tonnent’s Cejdon, and in addition a less detailed 
summary of our knowledge of the Himti laya-Tibotan region. It 
was believed that only thus could tlio physical unity and with it 
tho historical connections of tho on tiro region be correctly under¬ 
stood. From or through the Himalaya came tho pre-Aryan and 
Aryan races now inhabiting India, as well ns tho successive waves 
of Baktrinn, Skythinn, and Musalm&n invaders who have conquer¬ 
ed India in historical times. As we shall see hereafter, forms of 
belief having their origin in or boyond tlio Himalaya have influ¬ 
enced tho roligious systems of India from tlie earliest ages to tlio 
present day, so that for tho political and roligious history of tho- 
plains an adequate conception of tho physiography, ethnography, 
and history of the Himhlaya-Tibetau tract is a nocessary prepara¬ 
tion. It is to bo regretted that this extended programme cannot 
bo carried out, but the pressure of official duties prevents its com¬ 
pletion, and all tlml enn now bo attempted is to work up tho mate¬ 
rials that have boon collected for the Himalayan districts of tho 
North-Wes lorn Provinces. At the end of Chapter I. will bo found 
a series of ‘ Refbroncos’ to materials illustrating tho history and 
resources of tho Himalaya from Asara to Afghanistan. Those were 
collected in continuation of a plan suggested by Mr. R. N. Gust in 
1866 for tlio preparation of a 1 Catalogue raisonnd of every kind of 
printed information oonnoefcod with the North-Western Provinces 
and I certainly know of no hotter aid to good administration, than, 
an index to tlio special and local reports of those engaged in it. 
The necossity for such a catalogue has coased in great part wtili 
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preface. 


the publication of tlio District Memoirs, but there five subject* of 
general importance which the publication of the local accounts does 
not subservo. One of these is the history, using this word in its 
widest sense, of the Hhndlaya-Tibctim region, and T odor the. refer¬ 
ences as the nucleus of a complete index to our know’ledge of i(s 
physiography, products, peoples, and institutions. 

As observed in the foot-note to Chapter I., much remains to bo 
dono, but at the same time very much moro has been accomplished 
than is generally known. Scientific and economic botany have 
been carefully explored; tho chapter on economic mineralogy leaves 
little to be derived : those on meteorology and geology have boon 
brought up to tho level of our present scientific knowledge ; and tho 
introduction to physical geography gives a popular and. suggestive 
summary of tho information that we possess, whilst the references 
afford a guide to materials for the study of details. All this is now, 
or embodies information buried in correspondence and reports, aiul 
practically as inaccessible to tho public as if it had never boon com¬ 


mitted to writing. To General Richard Strachoy I am indebted 
for tho use of an unpublished work of his own on tho physical 
geography of the Himalaya, which bus been specialty made use of 
in tho chapters on * Geology’ and £ Meteorology.’ Mr. II. B. Med- 
lieott, Superintendent of the Geological Survey of India, prepared 
the chapter on ‘ Geology,’ ami Mr. S. A. Hill, Meteorological Im¬ 


porter to the Government of the North-Western Provinces, contri¬ 
buted the valuable chapter oti ‘Meteorology.’ Dr. King, Superin¬ 
tendent of tho Royal Botanical Gardens, Calcutta, furnished Lho 
list of the flora of Western Gnrkwnl, Dobra Dun, n„d JannMir- 
B/iwar, and Dr. Watson, the list for Eastern Garhwfd, Tvtmmon, and 
the Bhhbar. To General Slnichey I am farther indebted for tho 
list of plants collected by himself and Mi-. Winterboltom in Ku- 
maon, Garhwal, and the neighbouring parts of Tibet, and which 
has new before been published. This list has been admirably 
editod by Mr. F. Duthic, Superintendent of ibo Botanical Garden* 
at kalmranpur, to whom also I am indebted for tho sketch of llm 
In-lory of the Tea industry in Hie Hnufdayan districts. Tho sboobs 
the port™, relating to economic botany Iwvo M lbo orii,i„ ilim 

Id r 7> *'■ ^ f ° C t! '° *»«* 

0 8 '"‘ d &ai ' Stln liave -in many matters of itail. 
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Of the maps, live map o f Kumaon was prepared under the ins truc¬ 
tions of Oolouel Walker, R.B., Superintendent of the Great Trigono¬ 
metrical Survey, and is the result of great labour and care for detail: 
indeed, a less accurate map might possibly bo more useful. The 
great 1 one-inch to onc-mile’ sheets were photographed down to a 
smaller scale and sent to mo. I then obtained the correct names in 
Hindi of all the villages, rivers, (fee., in Kumaon and GavInvAI (about 
8,000) and entered against each tho correct transliteration for use in a 
now edition of tho large maps, and then drew up a draft list of names 
for the district map. I desired to enter the names of all halting-places 
on every ordinary ronto ; villages in which tho patwari usually re¬ 
sides; places of note ; trade-centres; and all villages containing over 
one hundred inhabitants. After much trouble, correspondence, and 
inquiry, this was fairly accomplished. Tho villages retained wore 
marked off on tho photographic copies of the maps, nnd these were 
returned to the Survey or-General with lists showing tho actual and 
revised spelling for the further compilation. In addition, the prin¬ 
cipal lines of road have been laid down, and for the first time tliopatfcis 
or subdivisions adopted at tho recent settlement by Mr. J. Beckett 
have b oon shown. In tho trans-Himalayan portion to which the sur¬ 
vey had not extended I have added places from the village maps pre¬ 
pared by the patwaris, and in their selection was aided by Mr. Beckett. 
The map of tho HimAlaya-Tibetan region is taken from one prepared 
by Mr. Trelawny Saunders, omitting the eastern portion. The geolo¬ 
gical map is a revised copy of that which accompanied General 
Stmclicy’s paper ‘ On part of tho Himalaya Mountains and Tibet’ 
read before tho Geologieal Soeioty in 1851, It may bo necessary 
to explain that these volumes aro nob intended to be solely a popular 
account of the districts which they dGscriho, but to contain, first of 
all, a record of all facts of permanent scientific or economic value 
that have been gathered by mo during my visits to Kumaon and 
tho Dobra. Hun or which have been contributed by others. Tin's 
work has occupied my leisure timo for several years, nnd 1 can only 
hope that the labour and care bostowod on it will be of some uso to 
my successors, nnd enable them to produco a more worthy record 
for thoso who arc truly interested in tho moral and material pro¬ 
gress of the North-Wostern Provinces. 

Bombay, | K T. ATKINSON. 

VIth December, 1881. J 
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Introductory, 


Limitation of this work—Systematic geography—Herbert'; Yignc, Jacqucmont, 
, Horizon j It, Strachcy ; Thompson , Cntininghain , H, Straclicy ; Itmvlinson, 
fiannclors; Markham; Calcutta liooie/v; Stanford—Nomenclature—Ethnical sketch ; 
Plains of Aadm and Bengal; Plains of Upper India; Clothing; Food; Customs; 
Eastern Himalaya—Eastern tribes , Tribes of the Southern Watershed ; Bhutan; 
Sikkim ; Nop&l; Tribes of the Lower HmnUaya—lCarnah to Tons ; Bisahr; the 
Snblnj to the Indus—Afghanistan, Gnlcha Stales ; KArn-TiingutimB ; Tibet—General 
distribution—Appendix : list of authorities foi tins Chapter. 


Limitation of work, 1 


Under the name Himalayan districts of tlio North-Westoru 
Provinces of India yvo include the British 
district of ICumaon, GarlimU, Tardi, Dohra 
Dun and Jaunsdr-Bawar, and tha independent State of Tihrior foreign 
GryAwAI, tha within. die, LLi.imla.yo. honxuifid % tlw. 


1 The collection of materials for the ‘ Memoir on the Kumnort Himrilnya' hna 
boon in progiess since 1872, but other and more pressing duties have hitherto pro- 
vented their arrangement for publication. It was then intended to give as complete 
a description of the entire Himalaya ns the means at our disposal would penult-. 
There is little hope, however, that the leisure necessary foi such an undertaking will 
occur witlnn any reasonable time, and it therefore seems better to weak up the 
materials alicndy existing in their picsent form than to wait until opportunity is found 
for completing the original design. Tliero arc ninny and great gaps in our informa¬ 
tion regarding ICumnon, but the first step towards lemedymg this defect will bo thin 
attempt to take stock of our present knowledge, which is far more complete than is 
supposed. Without the aid of tho materials entrusted to mo by General B. Straohej, 
Sir John HLrnclicy, Mr J. JI, Batten, Riulrndal la Pant, and otliois, whose assist¬ 
ance will be found acknowledged \n the preface, as well as the co-operation of 
Mr. H. B Medlicott, Mr, S. A, Hill, Mr, Duthie, Ur. King, Dr, Watson, Captain G. 
Marshall, and others, my own work would be very meagre and unsatisfactory, bb 
well from tho great, range of subjects discussed ns from their frequent special and 
hu'hmcn! cltamcicr. 
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Tons* on the we.4, and the Kill! or Hi’mla on the ciiel. The adjoining 
portion of Tibet, to which British subjeL'ls resort for tho purposes 
of trade, or in order to vis'd iho snored lakes, also comes within tho 
scope of our investigations. A glmnjo at the amnnpnnvhig map 
will show that both the Himalayan mid Tibetan portions of iho lined 
with which we are concerned form hut <i small slice, or segment of 
a greater system, which must he studied as a whole helote an 
adequate conception of the structure and relation of iis purls can ho 
arrived at. The Himalaya itself is hut Iho southern hell, of ihul, 
great girdle of monulains which encloses within (hem {he country 
of which the southern half is commonly culled Kuslevn Vmkishlu. 
Prom or through the southern slope of the TlhWvluyu (low live gywd, 
rivers known as the Indus, Ganges, and Brahmaputra, To (he. oml, 
the continuation of iho Ilimalaysi is traced in the mountain ranges 
through which flow the Yang-lse-kiang mid the flouug-lm, and 
which are prolonged to the north in the Alu-sluui, Indian, and 
[vhing-han mountains. Tho last of those ran »ok joins (ho Yublnmwi 
Ivhrehet branch of the Altai system at right angles in about f»5° 
north latitude. Tho Yablonnoi mountains are the uurlh-eu.slom 


continuation ot the Altai range and form Iho wal.rmparliug between 
the Lena and the Amour. Tho Altai risca, on the right bank of dm 
Irtish river, at the north-western angle of the control pin)ran, and 
separates the Upper Gobi from tho Siberian steppes. ' It cousisls of 
a belt of mountains varying in breadth from 400 to 1,000 mi lop 
though in one place contracting to 150 miles, of ih> great elevation^ 
and descending in a succession of broad lomcos i„ the Siberian 
plains It is pierced by the mors draining into Lake Baikal, and, 

r ‘ wt tlle mh “ 1GudiaU > C0llsis ts of tlwoe almost parallel rawnv-l 
dm Saianak, Tanguon, and Ulangomula. From tho sonreos iho 

t fll °,l !!,t,uk ° l '° dl, ' k !mcl Znn S“™» Alu-hm tmmA 

7 tl,B „ SOmws ° f «» VlVy or fc,rt cs . Tho 
.011m 1 mill north-cast of Kashgar consists of a „(• , m -ul]ol 
’“S' 5 >»™S o direction from the oast to west 
devation as they proceed northwards. They „lmt on Iho'ohv.Uell 

liter TT■T gi °“ k " 0 "’' 1,8 tfe A1,,i -™ 1 ^nnr plaj,, Hl() 

Au. ;S T-1 fl, ° 0xi,s in i,,<> ** *«' 

'■ (1,< wtwn margin of the r,' im [ r 
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described by M. Seveithof, v\ho visited it in 1878, ns neither si 
mountain chain nor the prcci pilous extremity of a table-land, hut, 
sm extensive mountainous region filled with numerous ranges. The 
peak measured by Hay waul (21,000 feet), and tlie Tiigharmu or 
Muz high-At a peak measured by Trotter (25,850 feet), and supposed 
io forma part of the Kizil-Avl range connecting the Tian-shan with 
the Himalayan system, are now reported to be only the culminating 
points of groups of snowy peaks separated from each oilier by a 
distance of over thirty miles. The intervening country contains 
the basin of the little KAra-knl lake .surrounded by a complicated 
system of short and compmafchely low mountain ranges having 
an altitude of from ]-1,000 to 15,000 feet. These ranges, however, 
connect with the Hindu Kush, Karakoram, and Western Himalaya, 
and thus complete the girdle of mountains from one or another 
side of which flow all the great rivers of Asia. 


Eastern Tuikisian 


The country thus defined forms a part of the groat Etnpiic 
of China. To the south lies the rugged, 
elevated plateau of Tibet, regarding which we 
shall have more to say hereafter. To the north of this comes tho 
depression known as the Lob-nor basin, which recoivcs tho drainage 
of the northern slope of the Tibetan plateau called, in the 39th 
degree of north latitude, the Alt.yn-Tagh range, but more generally 
known as tlio Kuen-lun, a name given probably from some well- 
known pass. The drainage from the eastern slope of the Tian-skan 
(lows in the same, direction, as well as that from the south-eastern 
slopes of the Altai range ; but all is swallowed up in tho great sandy 
desert of Gobi, which at one time apparently formed the bed of an 
ancient sea some 300,000 square miles in extent. According to 
Prcjevalsky this plateau varies in height from 6,000 feet on the 
margin io about 2,000 feet in the middle. It is intersected from west 
to east by a depressed valley called Shamo, or 1 sea. of sand,’ contain¬ 
ing salt. "West of this lies tho Ilan-hai, or ‘ dry sea. ’ Projevalsky 
has crossed tho desert between Kuldja and what may turn out. to 
bo Lob-nor, lying in cast latitude 90° and north latitude 39° 30/ and 
found himself at only 2,500 feet above tho level of the sea on the 
hanks of the Tarim. To tho west, the desert presented a thin loam 
impregnated with salt, and to the east a plain of drift-sand. 
Toward* the Kuru&h-bigh hills, from which he descended on the 
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aesert, lav a belt of pebble and giuvel *>n.o IS* ^ "' ula 
He also crossed the desert to the north behveen flu. “^3 
and Urga, where he found it to vary m b»„l.l M"'™'•*,'» » 

5 500 feet, whilst it still presorml ds windy .-lmrni 111 . 
wwte between Urga and Kalgan wploral by the «»'«' 
there is a great depression towards the middle, "'here the nlrvnliou 
is as low as 2,100 foot. Hero the soil ol the dob' propel w 
composed of coarse reddish gray'd and small pebbles interspersed will, 
drifts of yellow shining sand. Laving these regions we shall '» 
future restrict ourselves to the southern plateau, of wlueh (he Ite.on- 
lun mountains are the northern boundary, and which is so inluualely 
connected in its physical relation* with tho Himhluyn. 

Before proceeding with our examination of the rtxxivAuw of tho 

Kimftlaya-Tvhetan region, if will he eouve- 
Early ntfempfs at gene- J • i 

taiisaUon., niont to pass in review the milemit Ihwmiw 

that have been advanced in regard to its aysinmnlio geography, 

since a complete understanding as to wliafc has boon done in this 

direction will enable us to arrive at some conclusion ns to what, 

remains to be done, Captain Herbert, who conducted the liiinorohi* 

gical survey of tlio llim&kyun country 

iIerbcrt bctweou the Xvuli and tho iSutluj in 1818, wut 

the first who attempted to givo a gone ml account of its physical 

characteristic-^- His description 2 w»b intended to serve, uh an intro- 

Auction to his geological account of tho Himalaya, as well ns to bo 

a distinct coutvihutiou to general geography ; tho existing works on 

the subject “being singularly deficient in details, as well as orrone- 

ott-j in the few that arc given.” His idoa of tho country north of 

India was apparently domed only from maps. IIo describes it as a 

large central space strongly marked by the featnro that it was little 

intersected by rivers, whilst from its sides flowed tho streams which 

united to form the greatest rivers in tho world. As tho source of 

every river most be higher than any other part of its course, ho 

inferred that the zone in which those rivers originated must bo 

higher than the plains through which they flowed to seek tho ocean, 

and that the entire central tract itself was completely surrounded by 

lofty mountains. He considered the upper beds of the Brahmaputra 

1 For a brief summary of these theories see Mr 0. 11 Markham’s * Memoir on 
the Indian rfanevs/ }». 311, »«/, As. Sue, JJcr „ Xl„ l*t, 1„ \\ 
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mid the Siitlnj as forming pait of the harrier zone which surrounds 
(ho central tract ; and not as a part of the plateau itself. Ho 
further showed that the true u line of boundary is undoubtedly the 
chain of water-heads, and that this is by no means synonymous with 
the line of greatest elevation.” At first view the arrangement of 
the mountain masses in the tract between the ICali and the Satlaj 
appeared to be irregular and confused, but by tracing the courses of 
tho rivers and their tributary streams, a clue was found to lead tho 
observer out of this labyrinth. “ By connecting their sources and 
by following out tho devious windings of tho several feeders, an idea 
is obtained of the extent, the direction, and the connection of the 
several ranges, * * * Instead of a succession of parallel and continu¬ 
ous ranges running south-east to north-west, and rising one behind 
the other in regular array and increasing elevation till the senes 
is closed in the farthest distance by the line of snow-clad peaks, we 
see only one continuous range of any extent forming an irregularly 
curved line which bends round the tract, commencing on tho north¬ 
east angle, and with a north-westerly direction, which it gradually 
alters to a south-easterly ono on tho south-west angle, and latterly 
due south just before it is lost in the plain country. This range 
forms one of the boundaries of the basin of the Satlaj winch bonds 
around tho convex side, while within its concavity are contained the 
numerous sources of the Ganges.” This ho called the Indo-Gau¬ 
ge tic chain, “ a ramification of that more extensive lino of water- 
heads which would exclude from the central plateau all the mountain 
tract watevod by the Sanpu and the Indus as well as by the Ganges. 
Next in extent are tho two principal ramifications separating the 
basin of tho Jumna from that of tho Ganges, and the basin of the 
latter from that of the Kali. Prom these two principal ramifica¬ 
tions proceed a number of minor ones which, but for U 10 assistance 
derived from a study of the course of the rivers, would almost bid 
defiance to any analysis. Transverse ridges, several thousand feet 
higher in elevation, ramify from the Indo-Gangetie chain towards 
the Ganges basin, and a line or plane connecting tlioir summits 
would be that of the greatest elevation, which, however, has no 
connection with the disposition of the wator-heads. It is a fact that in 
a line of 500 miles two summits are found exceeding five miles in 
perpendicular height, not isolated, but connected to appearance by a 
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regular .series of peaks of very little inferior olovuliou, t(‘ wo 
confined ourselves to heights of 21,000 feel, wo .should find tt ooimooled 
lino of peaks extending over 1,000 miles; that is, one apparently 
without breaks, hub in reality connected only through the lino of 
water-heads from which they ramify, AVUctlier the word * lino’ or 
‘plane 5 is used, the idea of considerable breadth must bo conceded, 
and in that case its surface would be very irregularly studded with 
peaks, and in this way it may bo said to he parallel to the common 
boundary of uumnhiin and plain land, and to intersect instead of 
bounding the river districts.” The above summary gives a rt s mm’ of 
Herbert’s speculations on the physical si rue turn of the Himalaya. 
His earns were those of his time, when (ho knowledge even of 
descriptive geography was in its infancy, llo was unable In recognise 
the unity of the great ccntial mass and its bulwarks, and was wrong 
in saying that the groups of snowy peaks intersected the riv or basins, 
when, in fact, they hound the drainage area, and are the determining 
causes of its existence. Still Herbert is lo be remembered as lhe 
first who attempted to give a systematic account of tint Himalaya 
as a whole, 1 and is therefore worthy of a prominent place in thin 
brief notice of its geography. 

Next to Herbert comes Hodgson, who in an admirable article in 


Boilgsun. 10 Asmtlc oowely h Journal- also alludes (o 

the difficulty experienced by a l.mveilm- in 
the Himalaya in getting “ rid of that tyranny of the senses which 
so strongly impresses almost all beholders of thin stupendous scenery 
with the conviction that it is a mighty nme without a plan,” 1 ij H 

first stop towards freedom was his grasping the fact “ that the vnsi, 
volume of the Himalayan waters flows more or loss at riolifc aiudes 
to the general direction of the Himalaya, but so that Iho „um- 
, UvCllina of fcKc mountains are directed into «. few msm\ 
meis ol the plains either at or near the coniines of the two 
regions ^ econdly, a study of the river systems liko Iho “Sant 

I"? th0 “ Sapt Kslusikl ” “S«d Wm “to discover, if 
j , ’ " lwt c!raso °l ,eratelt niarketl convergence of inmunnr- 
7 : TO « » » to bring thorn into . .kl of 

ll ® f ™ Ml tot “ &B traiwcendnnt 

^ 
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elevation and forward position, at right angles to die line of ghats of 
the great snowy peaks, presented that casual agency : the lemotest 
radiating points of the. feeders of each great vi\ov being coincident, 
with the successive loftiest masses belonging io the entire extent of 
tho Himalaya.” The great peaks bound and do not intersect the 
principal Alpine river basins, as Herbert liad thought, and, by 
so bounding, create the basins, whereas their intersection would 
destroy them. Hodgson’s Himalaya proper is the ghat line or 
watershed between Tibet and India, and tho watershed between the 
valleys of tho Indus and Sanpu and the great plateau is called by 
him tho Nyenclihon Thangla chain. The cause of tho convergence 
of the various streams which form the great rivers upon or near tho 
verge of the plains is shown by him to bo “tho superior elevation of 
tho lateral barriers of these river basins, between which there are 
synclinal slopes of such docided preponderance that they overrule tho 
effect of all other inequalities of surface, how vu^t soever the latter may 
sometimes be.” The,so lateral barriers arc crowned liy tho great 
peaks which stand forth from the watershed and send forth son Ill- 
ward ridges proportionally immense, "Equally effective with the 
divergent power of those poaked ridges is the convergent power of 
two ridges upon tho single contained river basin. “The synclinal 
lines from tho inner faces of tho two adjacent ridges draw tho waters 
together, and because theso ridged peaks arc the loftiest masses of 
the entire mountains, the effect of all other masses, even that of tho 
spine of Jliimiclml or the gluit lino of the snows, is overruled or 
modified, so that in the most rugged region on earth a very limited 
series of distinct main rivers appear in the plains from innumerable 
independent Alpine feeders.” We may assume that where tho 
loftiest peaks occur, there is a proportionate intumescence of the 
general mass, and thoroforo that these grand peak-crowned ridges 
determine the essential character of the aqueous distribution along 
tho entire line. A further proof is adduced from tho fact that the 
lower rivers, which take their rise in the middle region, do not 
show this unitizing principle, such as the Bagmafci and Iiamganga, 
With regard to the mountain systems, Hodgson divides them into 
the lower, central, and upper; sub-dividing tho first into tho sand- 
stono range with its contained Duns or Mdris, the Blitlbar or sal 
forest, and the TarAi. The lower region extends from Lhc level of the 
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plains to t,O00 foot above the kud of (lie < 011 ; tin* central region 
from 4 .<100 to 10,000 foot; and the upper region to tho watershed 
or oh.it lino: diwsioiis which fairly corvc^pond with fclto difdvibulum 
of both organic life and inorganic matter. Though uiinhlo to follow 
Mr, Hodgson in all his theories and the deductions that ho draws 
from them, credit must be given for his recognition of the position 
of the great mountain masses in regard to the alpine river basins 
and for his appreciation of the influence of climatic conditions on 
the animal and vegetable world. 

Captain (now General) R, St car hey, in his paper on (ho Physical 
, . „ , Geography of the Provinces of Ivmillion 11 m) 

f tpuua R, StmcfiPf f . 

Uiirlnrat, read before the Royal Geographical 
Suficty 1 in 1851, pointed out distinctly fur tho first tinin that I ho 
Himalaya was in truth the broad mountainous slope of tho great, 
Tibetan table-land descending to tho plains of Northern India, 
while a dope of corresponding character descending to the north is 
known as the Kneii-lnn. He remarks that tho groat, peaks in 
K.\imao\\ and Q&rhwil !l are not found on a continuous ridge, but in 0 
grouped together in masses that are separated one froirUlio other 
by dwp depression,, flmragh which flow tho streams that drain 
Dice parts of the mountains that are immediately contiguous to tho 
north. 1 To the east the. same sort of mrangenumt obtains, but to tlio 
we-t it is much loss distinct. The river-beds to within u distance of 
ten miles in a direct line From the snowy peaks seldom exhibit n rise 
of more than four or five thousand feet; but when wo cross “tho lino 
on which the great peaks are situated, tho ascent very rapidly 
inerfasL-jimd a very few miles carries the river-bed «p to an altitude of 
nmc or ten thonW foot; thus showing that tho sudden increase of 
height ot tho mountain, along this line is not confined to tho nooks 
alone, oat a general deration o( the whole surface,” Dr. Thomson 3 

in. 1 TWa. substitutes the name ois-Sallaj Himiilirya for 

namo tmns-Satlaj Himalaya ,tc 

fhc cliniii u 1*1 

*'«*■» * »>**> nragr« 1% , m 
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of Tibet is formed by the great chain north of the Indus, to which 
Humboldt gave the name ICouen-lmi”: and again, that every part 
of Tibet is traversed by mountains having their origin either in the 
trails-Satlaj Himalaya or the Kouon-lim. So far the unity of tha 
Hinullaya-Tibetan region is acknowledged 
Mnjoi A Citmiinjmm. l,y tltis distinguished traveller. Major A. Cun¬ 
ningham* makes the Bani-lacha range, which forms the watershed 
between the Indus and its five affluents, the continuation of the main 
Himalaya or watershed between the Sanpu and the Ganges. To tlio 
south of this lies two distinct and independent ranges stretching in 
the same general direction from south-east to north-west, which ho 
calls the mid-Himalaya, or Pir Pnnjal, and the outer or sub-Hima¬ 
laya, leaving the name Siwalik unchanged for the lowermost sand¬ 
storm ranges. Beyond the Himalaya the same system of parallel 
chainsis observed, comprising .at least three distinct ranges of moun¬ 
tains, which Cunningham proposes to call the trans-Himalayan, or 
that which divides the head waters of the Satlaj from those of the 
Indus and extends to the western limits of Rongdo and As tor ; 
second, the Kailas or Gangri range which runs through tlio midst of 
"Western Tibet along the right, bank of the Indus to its confluence 
with the Shayok; and third, the trans-Tibetan range, also called 

. Bolor and Karakoram. These distinctions are 

Captain H. Strncliej. . , , , T , . . 

however, purely local and geographical and 

are so far convenient and to be accepted. Captain II. Strachey, in 
his paper- on the Physical Geography of TVestevn Tibet, shows us that 
the Indinn watershed is nottho Great Hinidlaya as seen by the Indian 
observer, but is found in a succession of valley heads much depressed 
and penetrating that mass to such a depth that the passes from India to 
Tibet are never visible from any station fairly south of the perpe¬ 
tual snow. The Turkish watershed divides the waters of Tibet from 
thoso of Turkishm, including Khoten and Kashgar. “ The general 
plan of the mountain system of Western Tibet appeals to consist of 
a series of parallel ranges running right across the breadth of the table¬ 
land in a direction so extremely oblique to the general extension of the 
whole as often to confound the one with the other, or to convert the 
transverse direction to a longitudinal one. Short transverse necks 
connecting the main ranges in some parts, and cross fissures cutting 

1 Lnitjtk, p. 41. 2 London, 1854 r 
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through them in other?, together with projecting spill’s of a secondary 
order, will suffice to convert the supposed primary arrangement 
into all the existing variety of valley ami drainage.* *The great snowy 
peaks lying mostly on the terminal butt-ends of the primary ranges, 
sometimes widened by lateral spurs ; and the Tibetan passes crossing 
the low connecting links, whose alignment forms the main watershed, 
hut not the main mountain-crest ” Sir H. Kawlmwm 1 recognises 
n , „ _ „ the unity of the entire mass, and writes 

that the "whole country between India and 
Tartary may he considered as a broad mountain range, the HinuUaya, 
forming the southern crest, and the Kuen-lun the northern. Tho 
direction of tin's range is from east to west, trending to tho north-* 
ward, while the parallel chain which bounds Siberia to tho south, 
and the outer crest of which is the Tinn-shhn, trends somewhat, to 
the south; so that at a short distance to the west of Yarkand and 
Kashgar tile great interior depression of Chinese Tartary terminates, 
and the bounding ranges coalesce in the elevated table-land of r&nrir.” 

V?e have now come to the theory set forth by Mr. Trelnwny 

sir. Sanudere* theory, Sarm ders, 8 Geographer to tho India Office, 
according to whom the summit of tho Hindi- 
htya consists of a double range of peaks enclosing a series of valleys 
running parallel to the axis of the mass, and which ho would call 
the northern and southern Himalaya respectively. Tho first of 

£A7 '?T Sa * W "*“ t!l ° W mill 

fct y tho Sanpo. To tho latter mns t be assigned ncaoly „U Q 10 

,™°, WJr I,raks w{,ioh «"> from tho plains „f I ndia 

T at 1 "1T* W fi0m *• *»■ ty tho valleys already 

*» snowy rangc Zm£ T'^ « ^ f ™“ 

rad: 5 This ran,,. • . ® t b e_laud contracts at its western 

„ , ^ » crossed by tholftattgh, Kdrakoram, and 

, f Y.rr,,, r m^ ar.I Ilu$«ia it,, r- c . T , 

* •‘ ,u ' h * 1 •***« a » 
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Mr. Markham. 


and Changchcnmo passes, and is remarkable for the great length of 
its glaciers and the great height of its peaks. The Indus forms its 
southern base as Avell as the northern bass of the Himalaya. The 
Indus, Satlaj, nnd Sanpu, " arc the only rivers which, Avoshing the 
northern base of the Himalaya in channels parallel to the range, 
break through the entire breadth of the range and water the plains 
at its southern base.” The eastern haso of the mountainous highland 
of Tibet is marked by the Min river, and on the north-east the slope is 
defined by the basin of the Hoang-lio. From the latter river Avesfc- 
warcl to the Muz high the Kuon-lun mountains descend to the plains 
of Gobi from the northern edge. These unite with tlio Himalaya, 
Pitmlr, and Hindu Kush in the lofty peak or knot called Pusht-khar 
or TagUdamhash. The accompanying map, pre pared b y Mr. Saunders 
for Mr. 0. It. Markham’s Memoir on the Indian Surveys, will 
illustrate better than any further quotations his vieAvs on the subject 
of the relations of the great mountain systems, as well as serve our 
OAvn purpose. Mr. Markham 1 divides the Himalayan system into 
three great culminating chains, which ho calls 
the inner, central, and outer, running more 
or less parallel Lo each other from the gorge of the Indus to that of 
the Dihong. “ The lofty region of Great Tibet lies mainly between 
tho inner and outer range, Avith the central chain, whence most of 
the rivers of Northern India tako their rise, running through its 
length.” The Avestern extremity of his inner and most northern 
range is tlio Karakoram, Avliich separates the Indus valley from the 
affluents of fcho Lob-nor system, and tho e-astem section is the Gnngri 
mountains of the map, tho Nyenchlien Thangla of Hodgson nnd 
Ninjintlinngla or Nyonchhen-tang-Iaof Markham, Avliich commences 
in peak or knot called Kailas. Parallel to the northern rango runs 
the central vaAAgo, tho eastern section of which commences at the 
Mannm-la pass near the Kailas peak. “Here a comparatively Ioav 
saddle connects the northern and central ranges and separates 
tho valloy of the Satlaj from that of the Brahmaputra. To the east- 
Avnrd tho northern side of the central chain forms the southern 
watershed of the Brahmaputra, whilst on its southern slopes are tho 
sources of many important rivers, Avliich, forcing fclieir Avay through 
tho southern chain of the Himalaya, eventually join tho Ganges oi' 

1 Tibet, p. sxin., 1876. 
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the Brahmaputra-” The southern chain » made up of the series of 
finovy peaks which, to the east, overhang tfopnl. Slkkm b ai d D llllftlu 
Th,,; Jfc Markham is at one with Hr. Sundew m h* hoory 
flS to the Himalayan system, only substituting the term* imior 
or northern, central and order or southern, ft* tho toims Cmngn, 
northern and southern Himalaya,” used by Mv. Saunders. 

A writer in the Cahulta Redew' has taken objection to Lho 
cication of the southern chain, which, “being 
Cahutta Jink*. occasionally intersected by rivers of moro 

remote origin, is not a chain at all, but ft series of spurs running 
southwards from an extended lino of elevation more to the north, m 
the neighbourhood of which the said mow rise” He also suggest* 
for the whole system the name Indo-Tibetan, correctly urging that 
it is undesirable to give to the whole a name which belongs only to 
a part. He prefers simply to lay down two lines of watersheds, lho 
northern corresponding for the most paid; with Mr. Markham s inner 
range, and the southern extending from Cluliis hy tho Zojidn, 
BarnWha, Miti, and Ho passes to the Laghalangla above Bhikatsn* 
Ho then examines the river basins and shows that Hodgson’s theory 
regarding them is in accordance with facts; that these basins derive 
much of their water from certain prominent peaks which, standing’ 
in advance—that is, southwards of tlio watershed-arc connected 
with it, and from which ridges with dependent spurs project, tluiti 
serve as lateral barriers to the basins. “Tiro preponderating synclinal 
slopes of the ridges aml spurs which ovemilo tho effect of all 
other intervening inequalities of surface, however vast, cause tho 
several groups of mountain streams between them to converge till 
they unite and constitute a main river near the edge of the plains.” 
This is practically Hodgson’s law re-affirmed in the full light of all 
that modem research has shown us regarding the geography of 
Tibet, the Karakoram and Kashgar, a term wcogialu to our early 
ur iter*, 

Both Mr. Markham and Mr. Saunders Iiavo issued rejoinders 
Bfjriniferfi **f Mr. Mark- to the criticisms l'n tile Calcutta Review in 
>If h3UMm ' two articles in tho Geographical Magazine.'* 

*>I SfeShcc” IG tenewcl an<l XIc * MaiWyon ate omit ted as foreign to tlio aulijcoh 
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Mr. Markham chiefly confines himself to a defence of liis use of the 
word ‘ chain’ as applied to a series of culminating ridges, whether rivers 
force their way through its gorges or not; but Mr. Saundeis goes more 
fully into the entire question at issue between him. and the reviewer, 
and supports his arguments by a re-statement of his views on the 
physical geography of the entire Himalaya-Tibetan system. For 
this purpose he draws largely oil Ills “ Sketch of the Mountains 
and River Basins of India,” already noticed, in which the theory 
of the southern chain of snowy peaks wag first developed; nnd 
whether wo agree with his deductions or not, we must consider his 
summary as a valuable contribution to our knowledge of tho 
subject. He recapitulates the arguments in favour of considering 
tho line of snowy peaks n southern chain, and concludes that 
they are entitled to that name, “(1) as the culminating summit 
of the southern or Indian slope; (2) as tho common origin of a 
succession of rivers; (3) as cut off from the northern range by a 
succession of remarkablo valleys, sometimes very long, some times 
very deep, and sometimes very broad and flat, and all containing 
considerable rivers running parallel to the chains which they divide.” 
He objects to the inclusion of the mountain ranges on both sides 
of the troughs of the Indus and Sanpu under tho term Himalaya, 
the northern watershed of those rivers composing the controforts, 
buttresses and slopes or escarpments of the groat central plateau which 
they uphold and from which they cannot be separated. Tho table¬ 
land is Tibetan; therefore its southern slope cannot be called Himala¬ 
yan. The remaining portion of Mr. Saunders’ article will be noticed 
as wo proceed. 

The latest contribution to the physical geography of the Himalaya 
is to be found in Mr. H. Blanford’s Manual 1 
in BUnif.ui. and Mr. W. Blanfoid’s introduction 2 to 

tho “ Manual of the Geology of India.” In the latter work, 
which may presumably be taken as giving Mr. W. Blanford’s 
conclusions on the subject, he considers the Himdlaya to form a 
curved licit of mountains with their convexity to the southward 
which mark the southern scarp of the Tibetan plateau as the 

1 Physical Geography for tlic use of Indian Schools, Calcutta. 3 Calcutta, 

1879,1., ix. It should be remembered that the torn ‘range 1 , is used bore for geological 
purposes which are not always the same as those intended by geographers, Its 
pvecisc meaning depends on the context. 
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Ivurn-lim define the northern. The western terminal portion of ilia 
Himalayan, chain comprises a number of great ranges variously 
named. It is doubtful whether any of these “should bo considered 
the prolongation of the main Himalayan .axis, although, if any bo 
really a continuation of the Himalaya proper, it is cilhor the Pir 
Fnnjal or the Zanskar range.” Geological considerations would 
lead him to suppose that “the main range commences on the west¬ 
ward in the Dliauradhar near Palhousie, and extends to the oast- 
south-east till it rises into the main snowy rango of tlio north¬ 
west Himalaya. Many geographers distinguish two parallel ranges 
from the neighbourhood of Simla to the eastward; the snowy 
range proper, formed of the highest peaks (Saunders 1 theory), and 
a move northern ridge, forming the watershed between tlio Tibetan 
plain and the rivers running to the plains of India, Others consider 


the latter to bo the true Himalayan rango, and look on the higher 
peaks as belonging to the spurs between the rivers (Lowing from 
that range. It is certain that the great peaks, such as Handadovi, 
&c., are separated from each other by deep valleys, through 
which flow streams coming from the northern range, and that, 
although the peaks of the latter arc inferior in elevation, (ho 
passes by which it is traversed are much higher 5 but it has not 
yet been ascertained whether the great peaks are on tlio atriko of 


any continuous hand of rock, or whether they merely consist 
of hard nuclei left imdenuded.” There is little doubt that, unlit 
the geologist is able to assist ns, the question whether the lino of 
snowy peaks should be considered a true chain or merely spurs 
from the main water-parting must bo left undecided. Though year 
by year fresh materials axe added to our stock of knowledge regarding 
the Himalaya, they are yet too imperfect for us to offer little more 
than a suggestion as to the views that should be adopted regarding its 
structure. A glance at Mr. Saunders’ map will show us tlio vastness 
of the subject, and that the Himalaya of Kumaon and Garhwdl 
with whtch wc are more immediately concerned, is but a very 
small portion of the great girdle of snowy peaks that uphold between 
them the elevated plateau of Tibet, Herbert showed us that this 
prd e a S sw „ fro m (ho plains of India, is not a continuous lino of 

C t[lT S ”'' ,g T ^ ^ ° B,ei - aai » oiovn- 

“ ‘ “ , “' 1 scn ° 319 closcd 111 H* furthest'distanco by the lino of 
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snow-clad peaks; but tliafc these peaks or groups of peaks are 
ramifications from the line of water-parting which itself is lower than 
the line of greatest elevation. Hodgson subsequently explained the 
influence of these groups of peaka on the river-systems, and Captain 
S track ey showed us that the Himalaya was the southern slope of 
the Tibetan plateau as tlie Kueii-lun formed its northern slope. 
These are, broadly, the more important additions to our knowledge 
of the physical geography of the Himalaya that have been made of 
Into years. To our mind the recognition of the unity of the entiro 
HinnVlaya-Tibetun system is the most important of them all, anil that 
alone which will lead to practical results. The division of the 
Himalaya into ranges may he allowed as a. matter of coiironience,bufc 
should not be permitted to cloud the great fact thnfc all are but varia¬ 
tions in the southern slope of the groat table-land due to the influ¬ 
ence of the elements on the materials of which they are composed, 
and to the disturbing action of subterranean forces. We can lay 
down the line of water-parting and the line of greatest elevation 
with some precision, but must call in the aid of tire geologist and 
mineralogist to distinguish which amongst the ranges is entitled 
to be called the real main axis of the Himdlayn j and, until tlieir 
labours are communicated to fcho world, must rest content with the 
somewhat arbitrary distinctions afforded by the prominence or other-, 
wise of existing physical features. 

Seeing the misunderstandings that lmve arisen from a too looso 
„ T , . use of words and phrases, it will be ns well 

to state here that we adopt the word e water- 
parting ’ to represent the ridge which separates the flow of water on 
cither side of a range of hills. 1 Tho word f range’ will includes 
scries of mountains or hills continuing in one direction along a 
common axis, whether broken by chasms or not j and the word ‘spur’ 
will be used of n ramification from a range, whether connecting it 
with another range or sinking gradually into a plain. 

The great mountain chain lying between Tibet and tho plains of 
India is generally known to the natives of India by the term paftfo 
(mountain), to which they prefix the local name where such exists. 

1 The use of this word in this sense is one of the subjects of controversy 
between the Calcutta reviewer and Mr. Markham, The former (p, 117, note) 
objects that the old word * water-shed ’ ig sufficient. 
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The more educated give tlio name Hinuicbal 1 (snowy-mngo) or 
Himalaya (abode of snow) to the snow-covered ranges; whilst Euro¬ 
peans popularly include under the name Himalaya the entire moun¬ 
tainous region lying between the gorge of the Brahmaputra on the 
east and that of the Iudus on the west, and between the upper 
valleys of the same rivers on the north and the plains of India on the 
south. A first glance at any good map will convince ns of tho 
general unity of the physical relations of the tango within I ho 
limits commonly assigned to the Himalaya, whilst a elosor examina¬ 
tion will induce us to include much more, For our part wo accept 
the popular definition of the Himalaya as extending from tho gorge 
of the Indus ou the west to that of the Brahmaputra on the east, 
and from the upper courses of the main branches of those rivors 
on the north to the plains of India on the south, speaking of its 
connections beyond those limits as the western and eastern extensions 
respectively. 


It will materially aid the reader if we further preface our remarks 

Ethnicta sketch with a B * 10rfc description of the ethnical and 

political divisions of its surface, and of tho 
regions in immediate contact with it. We liavo arrived at somo idea 
of the physical relations of the tract itself, and shall now, at tlio risk 
cf being thought diffuse, endeavour to trace, the ethnical affinities of 
its inhabitants. Commencing, then, with tho plain on the south, wo 
find the province* of British India flanking the foot of the Himalaya 
along its entire length from tho 96th to the 72nd meridian of east 
longitude. Hollowing the direction of the Himalaya from oast to 
west, we find in Upper Asum a number of tribes speaking different 
languages and dialects, and so intermixed and blending tho one inLo 

l The *oid HmkliM ()is derived from two Sanskrit wonts, 1 M,m' 
(snow) and 'achahi' (mountain), meaning ‘snowy-,maintain’ or * mowy-rango. 
Similarly tire word Bimttaya ( ) is derived from - hima ’ and ‘ alaya ■ 

** ° r ' ab ° dc o£ 8now ' 1 ** W pronunciation is 
of Q Q9 Conawm1y obtai,ls - The plaiim-mon speak 

f; !?^“-^^^BUdwmeameBoJthc suowy-rango ns |,1, 0 
moStl' E* ^ * ****** in **1 call nil snowy 

Itetliawn. 7 Whie1 ' thcy mcftu highest points, They call tho peaks 

1 0 J ™ " n “‘ ’V pGOplc, Z only Wk „£ 
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llio oilier tlial, beyond a mere cursory description, their classification 
cannot ho attempted here. In tho extreme north-east they arc 

Pining of Aston and allied with or arc members of the tribes inlia- 
l)c»Anl. biting the neighbouring hills, of whom more 

will he said hereafter. They speak a language having an affinity 
with the great Barma-Tibetan group, mid are mere pagan savages. 
Along either side of tho Brahmaputra in its course through the valley 
wo find the settled tribes of Asam speaking a language akin to Bengali. 
Though differences exist they so closely resemble in habits and 
character the people of tho conterminous parts of Bengal that it is 
difficult to draw a strict line of severance between them without 
entering into long historical and ethnical discussions quite out of 
place here : many that arc now Hindu or Musabmin Bengalis in all 
outward appearance can be shown to bo converts in recent times 
from the pagan tribes in their neighbourhood of unmistakably 
aboriginal origin. The people of Bengal, the flat alluvial plains of 
which lie along the lower courses of the Ganges and Brahmaputra, 
exhibit all tho features characteristic of a race inhabiting a region of 
tropical heal, and moisture. They arc small in stature, of dark com¬ 
plexion, and effeminate in character, living chiefly on rice grown in 
tho lowlauds subject to annual inundation. Their dress is of tho 
scantiest proportions, consisting chiefly of ono or two pieces of cotton 
cloth simply wrapped around their waist and shoulders, and not 
wrought into any form of garment. Their heads and foot are usually- 
left hare. Thoir houses, constructed of mats, lie scattered amongst the 
thick groves of bambus and palms that spring up in wild luxuriance 
ou the uncultivated ground. 

As we ascend tho Ganges, 1 'we find a drier climate with greater 
tt T „ contrasts between tho summer and winter 

Plains oE Upper India. 

temperature, and a taller, more manly, and more 
robust race, of whoso food the millets and unleavened bread of wheat, 
barley, and other grains form the principal clement, Thoir clothing 
is more elaborate and warmer than that of tho Benguli. All wear 
turbans, and those who can afford it have short jackets fastening on 
the right breast in llio case of Hindus, and on the left breast in tho 
enso of Mnaalmaus. Their houses are hiult of mud and are either 

1 Tins account of tho Ilindiis in the plains is par fly based on Elphin.stone and 
Notes bj ticuoval 11, SliAeh«-y, 
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tiled or tlialehpd in the villages, but, in many of tlm towns very small 
bricks are used in the construction of tlie better class of dwellings. 
Hie covmhy is open ancl unenclosed, mid almost the only trees are 
gioves planted near towns and villages, with occasional patches of 
dhdh (Butea fmnlosa) and babuf (Acacia aralica) jnnglo. The peo¬ 
ple tiro mostly Hindu in religion ami speak dialects of Hindi, On 
approaching the Satlaj tlio language passes into Panjabi, also Sans- 
kritic in its charactov, and wc find tlio religion of tlio Sikhs the seal 
of the double dispensation of Brahma and Muhammad , 1 To the west 


of the Panjab, or country of the five rivers, the religion of Islam 
predominates amongst a motley group of tribes of very varied origin. 
The name Hindustan, which is more correctly applied to tlio north¬ 
ern Gangetic districts alone, may without impropriety bo used so as- 
to include the entire tract below the Himalaya. Intersected by the 


innumerable streams that flow from the mountains above it, watered 
by the copious falls of periodical rains, and enjoying a semi-t ropical 
climate, the great unbroken plain is thus supplied with the two great, 
requisites, heat and moisture, that are the necessary and certain agents 
for the development of vegetable life. Wo naturally, therefore^ find 
an agricultural population often in the older settled parts extremely 
dense, and attaining to no small dogroo of civilisation, Cities 
and large towns are common, many with a population of ovor 50,000 
sonls j and the inhabitants, without coining up io a European 
standard, enjoy considerable wealth. Literature, both indigenous 
And of European origin, is cultivated; schools arc numerous, 
and the useful arts are highly advanced and » eagerly followed, 
the hot climate which induces a love of repose and fertility 0 f Wo U 

inolrfi U. T , SCrCre hhom n, ™ oe, *»7 ha*, in ao.no mmuro, 
nocbficl the habits of patient industry which arc „ sll „Uy charnctm- 

^hc of „„ agricultural population ; but the dislike to chuug-o winch 

marks those communities in all parts of tho civilised world is 

1 fT " >S ' y 0i ' WbitKl than “ Hindustan. The grout 
tocher rritlT 1 ? , " ,d:i ; i 01 "' , ' !ll,d el,siI >’ accessible char,fete, 

-ilrotcTt aI ” 0 ’ 05 * Uni °" 

«>- Crated ^ 

truly lnHimnl „ , . ° Wlth Vcl y few exceptions all 

y nahon.,1 government has ceased to exist; and from what Utllo 

Cunningham, History q£ the Sikh, p. is. 
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wo know regarding it, tlio people have small cause to regret the 
successive changes of masters. India lias never had in the whole 
course of its history so strong, universal, and just a government as 
it lias enjoyed under the British sinco the memorable mutiny of 
1857. Englishmen may well point with just pride to the lengthy 
catalogue of measures attesting true moral and material progress 
that have been introduced during the last quarter of n century, and 
have been assimilated by the people to such a degree that the advance 
—political, moral, and social—made lias eclipsed all that had been 
previously effected under British rule. 

Taking the peoplo of the plains as a whole, their clothing is 

cotton and tlieir food is vegetable, though 

Clothing, food, customs. T . , . TT . , , , , . 

Musalmtins and some Hindus eat meat and a 
few eat fish. The dress of the men, as a rulo, is white, though they 
often wear coloured jackets ; the women, who have no other covering 
for their heads than a corner of the cloth that they wrap round 
tlieir bodies, frequently wear bright colours, usually indigo blue, 
Turkey red, or safflower yellow. The Hindus preserve tlieir mous¬ 
tache, but sliave their beards, and frequently their heads, except 
a small scalp-lock, whilst the Musalmans allow their beards to grow. 
The seclusion of women seems to ho a custom introduced by tlio 
Muhammadans, but amongst all religions and races in Hindus hut 
tlio position of females is essentially inferior to that of tho other sex, 
with whom they do not mix in society. Marriages arc almost; 
always contracted in childhood, and tho betrothed bride is always 
under the ago of puberty. Amongst Hindus, a dowry is given with 
tho daughter, though the practice of accepting a sum of money for 
a daughter is in many parts of the country gaining ground. Female 
infanticide lias been rife in the Giuigetic districts of Upper 
India, due to the disgrace supposed to ho attached to die expression 
‘father-in-law,’ as well as to the great expenses oidinarily consequent 
on the marriage of a daughter. Tlio education of women is 
absolutely neglected, and the efforts of G-oveminent in this direction 
have proved a total failure. The men, however, for the most part, 
among,st the classes above those actually engaged in the cultivation 
of the soil, can road and write, and even flic men who have not 
acquired those attainments possess tlie power of mental calculation to 
a remarkable degree. The Bralnnanical faith is with fen exceptions 
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dominant throughout Hindustan. The Musaliniins urn, however, 
numerous everywhere, and in somo districts are in tlio majority. 
They belong chiefly to the Suni sect, but Shiahs nru also found 
in cortain tracts where the influence of powerful families of (heir 
persuasion has been felt. The peculiar modification of Hinduism 
adopted by the Sikhs is chiefly confined to that portion of the Punjab 
which lies cast of the Cliinab. To tlio wost of that river, the great 
mass of the population is Muhammadan. Taking the people of tlio 
Panjab proper, excluding Peshawar and tlio trans-Indus districts 
attached to the Lcia and Multan divisions, wo have a population of 
ten millions, of whom seven-twelfths are Mnsnliui'ui.s, four-twelfth,s 
arc Hindus-, and one-twelfth are Sikhs. Distributing thorn accord¬ 
ing to race, General Cunningham 1 makes 3 per cent, of so-called 
early Turanian origin, 27 per cent. Aryans, and 70 per cent, later 
Turanians. 

We shall now consider the ethnical and political divisions of 


Eastern Himftlaya. 


the Himalaya itself, proceeding in the same 
direction from east to west. At tlio extreme 


east we have the same races speaking a Banua-Tihefan language that 
we found in the plains, but a line drawn north and south across the 


Biahmaputra, in tlio general direction of the Dhansiri river, and 
continued southwards so as to leave ICaclnir to the west of it, would, 
according to Hodgson, divido them from the Alpine races of more 
pronounced Tibetan stock, as well as from tlio so-called aboriginal 
tribes of the central Himalaya. Theso Bnrma-Tibetun tribes arc 
known as Ahors, Bor-Abors, Daphlas, Alms, Mislimis, Miris, &c., and 
their communities are reported to have a sort of rough republican 
constitution. This conjecture of Hodgson appears to be supported 
>} the result of the most recent investigations. 


The country lying on the Tiiwang route by the Dhansiri river 


-Gas,tern tribes. -.vom Asdm to Chetang in tlio valley of the 

, , , Srnpu, in tlio 92nd meridian of oast lone Undo, 

' ’™ n ,‘™™ Med lj 3' ™° »f tho Pandits of the Groat Trigo- 

tk-HMovr f ™ m "' ,om wo Ieam t,wt to Iho cast of Hat lino 
" 7 “ " ,l, ; ,h,tad ^ U,oha Davhla bib*.. 'Ihc,o men am 
,tl ! ff m0 ™ a ' tWol °r ,nmt of Ate muscles of Iho arms 
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bnmbus, and their only garment is a long blanket folded somewhat after 
the fashion of a plaid and fastened round the waist by a cloth girdle, 
which is used ns a quiver for their arrows, which all carry, as well as 
a bow slung over their left shoulder. The greater part of tlieir legs 
and arms is bare. They wear no boots, but ornamental rings made of 
rope, fastened very tightly both on the wrists and legs below the knee. 
They have a decided Tibetan caste of feature, high clicek-bonos, and 
Chines e-looking eyes. They wear no hair on the face, but the hair of 
the head is allowed to grow to a great length, and is drawn together 
behind the bead and then allowed to hang down. 1 They appear to be 
distributable into two groups—those living in the groat rice country 
to the north on the banks of the Sanpu, called Lho-klniLs, and who are 
independent of the Llmsa authorities; and the Sliiyhr Lhobas, a wild 
race who inhabit the country through which the great river flows to 
Gaya, As6m, and who may bo identified with the wilder tribes of 
Mislimis. The Mishmis are disfcnbu ted into three great divisions com¬ 
prising numerous clans—the Chulikuta or crop haired, the Midhu, 
and the Digaru, each of whom have a separate dialect, and llio last 
reside within British territory along tho hills as far west as the Digaru 
river. The Abors or Pudams inhabit the country to the west of tho 
Dibong river. They are described by tlieir neighbours as exceed¬ 
ingly fierce and blood-thirsty : “like tigers, two cannot dwell in tho 
same den. Their houses are scattered singly or in groups of two 
and three over the immense extent of mountains inhabited by them.” 
They manufacture tho weapon called dao, and weave coarse cloth, 
which with manjit, beads, bell-niotal cooking vessels, female slaves or 
rather wives, and the breed of cattle called mithans, are exchanged 
for salt and coarse cloth imported by the Miris from tho plains. 
The Miris mo more civilised than the Abors, and dwell in villages 
both in the hills and plains. The Alias or Hrussos live between 
the Miris and the Daphlas on the upper waters of tho Sundari, 
and call themselves Tonne. The women of the Akas wear blue or 
black petticoats and jackets of white cotton of their own manufacture. 
Their faces are tattooed, whence the name “Aka” given them 
by tire peoplo of Asam. The males wear a girdle of ennework 
painted red, which hangs down behind in a long bushy tail. Their 
staple food is rico, but everything cdiblo is made use of. Tho 

1 U. T. 1873, p. 70. 
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Daphlas belong to the me stock, and all arc more pagan savages, 
debased, cruel, and tv each crons, though in the last respect (he Akim 
have a somewhat favourable report, 

To complete our review, we shall diverge to the south of the 
Tribes of the southern Brahmaputra and briefly notice the tribes 
wuUx-aSictl, inhabiting its southern w;\lev-shod. 1 In the 

extreme east we find the Khamtis or Slums, a tribe linguistically 
allied to the Siamese and Buddhists in religion ; ne\L wo have the 
Siugphos, or Kakliyons, and the Jilis, on the northern slopes of tho 
Patkoi range, both of whom arc pagans and speak a language 
intermediate between BarmesG and Tibetan, Further west como 
the H&gas, who arc distributed, into three great classes—the Nnnrnng, 
Ivhnri, and Angnmi. They are the most numerous of till lUo pagan 
tribes to the south of the Brahmaputra, oxtending from tho Kopiti 
river in the meridian of Nowgong on tho west to tho meridian of 
Sailiya on the cast. They bury their dead and appear to manage 
their affairs in a sort of republican assembly, Tho Kupili river 
separates tho K&gas from tho Ilhasiyas of tho Jaintiyn and Klmsiya 
hills around Shillong. The Kliasiyas appear to bo an isolated group, 
speaking a monosyllabic; language which cannot bp classed with any 
other of tho same family. The form of government is republican 
and the religion is mere paganism. To tho west are tho Giiros, who 
also are pagans, though their language lias affinities with the Aryan 
dialects spoken on tho north, south, and west. Tho language', 
however,has a Tibetan basis, and Hodgson would include it in tho 
Bodo group, of which more hereafter. South-west of the Nsigns como 
the tribes of the Manipur, Lushdi, Tipura (T.ppomh), and Chitta¬ 
gong lulls. From McCulloch and Damnnt wo learn that Lhcro uro 
numerous dialects in Manipur, and that the principal has a character 
of its oun denved from the Mgari. The inhabitants have adopted 
the Brahman,eal faith. The people further west are known ns Kfikis, 

the S 3 - i PSa n f T diftl<ict5 of a ^mmon stem-language 

T “ b * ll “ o* «» MgMaml, Tl,a<U, 

r„ zst st lhc smne H- *• ^ 
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now return again to the tribes inhabiting the Himalaya to Hie vest 
of the Dbnn&iri river. 

The whole country along the Tawang route from Asam to the 
, head of the valley loading down to Chetang 

on the Sanpu is under the rule of the Llijtsnn 
Jongpen of the Clionu Jaug. Tlio Lumas of the great lamasery of 
Tawang, however, own the country to tlio soutli of tlio range of hills 
which form tlio water-parting between tlio Tawang and Dliirang 
valleys, and are entirely independent of Lhasa. They manage all 
public business in an assembly of the principal Lanins, called the Kalo, 
which is also tlio supreme court of justice. To the north, near the 
Chotang valley, tlio elevated highlands are occupied by nomad tribes j 
but to tho soutli, in tbe Mon-yul or Sub-Himalaya, tlio country within 
v liicli Tawang is situated, the people are called Mon pas or Hill Indian s, 
and differ materially in language, dress, and maimers from the Hod- 
pas, or people of Bod-yul to the north of Chona. Tho Mon pas 
resemble the inhabitants of Bhutan on the west. They wear their 
hair closoly cut round the head, not in plaited tails as in Tibet, and 
as a covering have a small skull-cap of woollen cloth or felt. Instead 
of tho long gown of Tibot a short coat is worn which reaches to tho 
knee, and is fastened by a woollen girdle that invariably holds a 
long, straight knife. The people keep cattle, sheep, and pigs. Thus, 
the line drawn north and south by tho Dluuisiii river passes through 
this wedge of Tibetan territory, separating the Barma-Tibetan tribes 
on tho east from those who liavo n more pronounced Tibctn .11 origin 
iu tho central Himalaya and the so-called aboriginal tribes of the 
lower Himalaya on the west. Hodgson assigns to tlio latter tho 
name Tamulnm, but it cannot stand, involving as it does linguistic 
and ethnical associations which modern research has failed to 
establish. 

To the west of the Dhansiri river wo have the countries of Blra- 
, _ ,,. tun, Sikkim, and Nepal, all of which possess 

Bhutan, Sikkim. , ., , , f 

a more or less established iorm oi govern¬ 
ment, 1 Much has been written regarding the people inhabiting those 
countries which we can but very lightly touch upon here. Tho 
entire tract may be divided into three great belts,—tho elevated region 
beyond tlio snowy range that is visible from the plains, varying 
1 Hce section 0. of references attached to this chapter, 
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from 10,000 to HI,000 feet above the lovol of the sea; the central 
ro"ion, varying from 4,000 to 10,000 foot; and the lower region, 
extending from the plains to 4,000 foot . 1 To the oonlral region are 
confined the Lhopns, LcpchAs, Limbus, Kinintis, Murmis, No, wars, 
Sunwors, Cliepfings, Griuungs, Magnus, and Khasiyas. To the lower 
regions belong the Koch, Bodo, Dhim«l, Kieliak, Tliiiru, Den war, 
and Piiflah tribes. The inhabitants of lho central region belong to 
a comparatively recent Tibetan immigration, whilst those of lho 
lower region, the so-called Tamnlian aborigines, avo apparently to 
be ascribed partly to an early Tibetan immigration and partly to 
an Aryan source. To the north, along tho entire lino of ghats from 
the 92n<l meridian to tho Jumna, wo find the Bhofciyas or Bod-pas 
of pure Tibetan origin and Buddhists in religion. Bhutan, the 
Lho-pnta, Lho-duk, or Lho-mon of tho Tibetans, is also a Buddhist 


country, as well as Sikldm, the Domojong of Lho Tibetans. Nopal, 
called Palbo by tlie Tibetans, is partly Buddhist and partly Brnh- 
rnnmcal in religion. In the central Himalaya of Bhutan and Sikkim 
we find tho Lhopfa, Lepchds, and Limbus. The name ‘Lliopa’ 
seems to be a generic term signifying tho people of Lho or Bhut&n, 
os ‘Bod-pa 1 moans a person of Bod or central Tibofc, and ‘Kham-pn,* 
n person of Khnm or eastern Tibet. So also the term ‘ Dok-pa’ is Lho 
religious equivalent of tho territorial term 1 Lho-pa.’ The Lcpclnis 
extend from Paimkhn in mid-Bhutan on tho oast into eastern Nopal 
on the west. They are divided into tho Bong and Itluunba tribes. 
Tire women of both divisions wear a loose coat of tho fibre of 


the silk-worm that feeds -on the castor plant, or of unbleached 
cotton with a wrapper of tho same material around the waist 
to form a petticoat. Tire men wear a robe of striped red and 
, 1 G f° tton cloth crosscd over the breast and shoulders and 
th0 Cdf ° f the the arms taro ; a loose 

jaefe o rad cotton doth i. worn over tho roho by those who can 
ci it, and both nro hound round tho waist by a rod s j,-dlo. 

Df , C0 '™ red bc ‘ ,tls ™ lncl th ° >"=<*, silver mid coral 
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( a long talc complete thou- ooshuno. This knifo, called 
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” ‘ ****** the left shoulder, and servos as 

1 Bettor known ns Hodgson's he) ta. 
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an axe, hoe, spado, sword, ami knife. The Lepclias eat any 
flesh of bird or beast, all cultivated and many wild grains, and 
drink beer and tea. They are Buddhists in religion. Their 
language, though allied to Tibetan, is not Tibetan, and has a 
character of its own. Tlioy bury their dead i though the Murmis, 
a tribe of the same country, first burn their dead and then bury 
the ashes. The Lepclias arc short in stature, averaging about 
five feet, bulky for their height, and rather fleshy than sinewy. 
They have n fair complexion, pleasantly marked Tibetan features, 
and part their hair along the crown of the head. Both sexes 
allow it to grow long ; the younger males allow it to hang looso 
over the shoulders, whilst the elder males and women plait it into 
tails, and the latter tie the ends with braid aiul silken cords and 
tassels. Like all Buddhist hill-tribes they are very filthy in their 
habits, ablution being unknown. 

Tho Limbus are an important tribe of the central Himalaya, 
found between the Tista on the east and the 
Dudh-Kosi on the west. The word ‘ Linibu,’ 
according to Dr. Campbell, is a corruption of the term ‘ Ektliumba,’ 
the correct name of this people, mid used generally to designate 
the whole population of this portion of the Himalaya not included 
amongst the well-known divisions, such as LcpcMs, Murmis, 
Bhotlyas, and Parbatiyns. Under the name Limbu are included 
the Kinintis or Kiratis, Ekas, and Buis, and their country is 
divided into Kirfiti-cles from Dudh-Kosi to the Arun and Limbu,a 
from the Arun to the Konki river, winch leaves the HepAI hills 
about twenty miles to the west of the Mechi river. Further east 
and west they occur only in small colonies. Hodgson records the 
vocabulary of seventeen dialects of the KinUi language, none of 
which are referable to the written Tibetan or Hindi. They are 
pagans in religion, though willing to pass themselves off ns 
followers of Hinduism or Buddhists where those religions prevail. 
Their features, the absence of a beard, and the colour of their 
skin, all show them to be of Tibetan origin. The Limbu wears 
his lmir long, but does not plait it; lie carries a kukhvi or curved 
knife instead of the ban, and. has a wide trousers anil jacket instead 
of the robe and long jacket of the Lepcha. Both tribes are found 
at elevations of from 2,000 to 4,000 feet abovG tho lcvpl of the &en, 

4 
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The flnyw or Valins prefer the lowest elevations in Mu* valleys, 
ami occupy the central and lower mn^es 
Nepal. 0 f (-he mountains of on stern Nepiil between 

the Amn river and the Konki. They arc found mixed wi(Av tiro 
Elm division of the Limbus, but possess clearances and villages 
of their own. They differ from all around in language, religion, 
and habits, and arc esteemed an outcast race by the Gur- 
Wilis. They do not intermarry or hold intercourse with other 
tribes. The Bramlms, similarly placed in the Noukot valley to 
the west, speak a Barma-Tibetan dialect and are also pagans. 
The great bulk of the Murmis arc found between Iho Nepal 
valley and the Diidk-Kosi, whence in smaller nnmbors they extend 
to the Thta on the cast and ns far as twenty miles west of Kath¬ 
mandu on the west. They arc divided into two classes i one 
from the Ni district in Tibet, and tho other from (ho Tsang dis¬ 
trict ; hence the generic name Nit&ang or Nislinng applied to the 
■nhole tribe. They prof or Novations of from 4,000 to 6,000 (Vet 
and engage in pastoral and agricultural operations, living in cottages 
built of stone and thatched with grass. They tiro Buddhists in 
religion and their language is akin to Tibetan. In their physical 
traits they resemble the Lopchiis, though somewhat taller. The 
Nowars compose tho majority of the inhabitants of the Nopal 
valley, but are not numerous boyond its limits. Thoy are a shorter 
race than the GurkhiUis, and their appearance betrays their 
transmontune origin. Tho greater number are Buddhists, mul the 
remainder profess the Brahmanical faith. They possess a written 
character of their own and speak a distinct dialect, though tho 
Buddhist portion also use Tibetan, in which thoir religious Looks 
arc chiefly written. In tho forests to tho west of Nepal, close to 
the plain?, we have the wild tribes known as Cliephngs and ICusumlas, 
the former clearly akin to tho Rajis of Kumaon. They speak 
a language allied to that of tho Lhupus of Bhutan. In tho same 
direction are the Hinduised tribes of Khasiya, Mu gars and Ghmtngs, 
generically known as Parbatiyas. Thoy speak a languago having" 
a Tibetan bash, and into which many Hindi and Urdu vocables 
have been introduced. The Gu rungs, like tho Murmis, prefer 
elevations of 0,000 feel, and are partly pagan and partly Hindu in 
religion. The Mngars arc entirely Hindu in religion, and io them 
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belong the Thapa clan so famous in later Nopiileso liisLory. Both 
the>o tribes supply numerous recruits to the regiment* in the 
British servico, and to tins is probably due the Indian iscd form of 
their speech. North of them we find the Sun will's, and on the west 
the Tliaksyas (Thalcuris ?), and on the east the Paliris. Vocabularies 
of the languages of these tribes have been preserved by Hodgson. 

The Gurldmlis speak the Hindi dialect called Nepalese Khas , 
or Parbatiya. In summer they wear a sort of pantaloons called 
)>i(cjumas and a jacket or coat of white or blue cotton, and in the 
winter the same padded with cotton or lined with fur and fastened 
by a cotton girdle, which invariably holds the heavy, crooked knife, 
called kukhrL Turbans of dark elotli or loosely-folded cotton are 
used as a head-dress, or small tinsel, embroidered skull-caps. The 
Newurs wear a waist-cloth of cotton and a jacket of the same, or 
some woollen materials. Somo adopt the Tibetan costume of full 
short trousers, a long tunics, and a fur-odgod cap. The head-dress 
is a small skull-cap of black or white cloth thinly wadded with 
cotton and generally turned up an inch or so at the border. The 
dress of the other inhabitants of Nepal differ little from that already 
described. The women of the Newurs wear their hair gathered info 
a short Lhick club at the crown of the head, whilst others have it 
plaited into a long tail. Flesh is much more commonly used by all 
classes than in llio plains. Tho lower classes drink a coarse formented 
stimulant callod ralcshi, and the higher classes, when they can afford 
it, consume large quantities of ten. 

Taking now the tribes inhabiting the lower Himalaya to the 
Tribes o£ the lower north of llio Brahmaputra, we find on tho 
Himalaya. oxtremo cast the Deoriya Cliutiya, tho 

remnants of a powerful tribe, who though Hinduised in religion 
preserve their old language, which is affined to the Barma- 
Tibotan group. Next come the Diurnal, Kachiiri or Bo do, and 
tho Kocli. Hodgson tells us that in travelling between Gwalpiira 
in Asian and Aliganj in the Morang Tanu of Nop/ll one has 
to pass through the country of tho following tribes :—the Koch, 
Bodo, Dliimtil, Ikibho, Hajong, Kiidi, Bntnr or Bor, Kcbrafc, Pallah, 
Qangaly ManUti, and Dkatiak. The RAhlia, KAdi, TIdjong, Mech, 
Chiro, and Pani-koch, arcs all affined to tho Kaclniri or Bodo 
type. The lust six of Hodgson’s list arc doubtful and undefined 
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nnil require further investigation. The Dliimals are round in 
the sill forest between the Konki and the Tam, mixed with llm 
Bodes, but without intermarriage and living in separate villages. 
The Bodes extend from the Surma to the Dlmnsiri, and thonoo by 
Bijni and the Bhutan and Sikkim Tarai to the Konki ; besides 
occupying outside the forest limits a large proportion of central and 
lower Aston. 1 The Rnbhas and Hajongs aro found in tlio (Iwiilpiira 
district and arc Hindus, whilst the Piini-koch occupy tho tract along 
the foot of the Garo hills and are still pagans. Tho Dlunu'ds and 
some of the Bodos, Kochs, and Mecliis aro still pagans. Hie last- 
mentioned tribe is found all along tho Tarai with tho Kochs and 
Dhimils. Their dialect and roligion differ from those of tho neigh¬ 
bouring tribes of the hills and plains. They are fairer than tho 
Kochs and have strongly marked Mongolian features, hut softer 


than those of the Lepeha or Limbu, resembling more the Nowars 
than the other hill-tribes of Tibetan origin. They live at elevations 
between 800 and 1,000 feet, and almost always keep to iho forest, 
where they make temporary clearances. Their religion is connected 
with the Bbairava form of Sivaism. Tho Koch tribe is now nearly 
completely converted to Islhm or Brahmanism, and with their 
conversion have dropped their old name and language, speaking a 
corrupted form of Bengali, in which, however, many of tho ancient 
vocables aro retained. The Puni-koch, according to Hodgson, 
represents the unimproved primitive Koch stock; but Dalton 
considers them a plains tribe driven upwards by tho Aryan invader. 
Hodgson estimates the number of ail religions at over a million 
souls. The settled Koch assimilate in thoir food and dolliing with 
the Bengalis, and show no marked differences. Tho Bodo women 
wear garments of coarse silk, tho produco of tho worm that feeds 
on tho castor-plant. Tim Bodo men and Dlumdls of both sexes 


wear cotton clothes. The men wear one cloth thrown over the 
shoulders and another wrapped round tho waist and drawn up 
etween the legs. The female garment consists of a cloth wrapped 
aroma! tho body and enveloping it from the arm-pits to the conlro 
o he Olvo s . Wooden sandals are too, but ornaments aro rare, 
cmgh the women sometimes wear small silver rings in Uioir noses 

™ tmd i,eavy Ijracelet3 ouxed metal. Meat, tbli, and 
1 rcc Hodgson's Aborigines oE India, p. liil. 
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vegetables are eaten by all, and beer made of rice or millet is a 
favourite beverage. Tharus and Den wars are found westwards in 
Nepal mixed with the Meckis, and especially tlio former in the 
malarious tract in the Gorakhpur and Tirhut Tarais along the foot 
of the mountains where no othor human boing can live. They, 
however, seem to bo healthy, robust races. 

The mass of the people of the Doti district of Nepal and the 
, British district of Knmaon belong to the raco 

Kmndli to the Tong, , . 

gcneneally known as Miasas or Knasiyas. 
In Garhwdl they are more mixed, though the difference is scarcely 
discoverable. The northern inter-Alpine valleys are, however, 
inhabited by Bhotiyas, who are decidedly of Tibetan origin. 
Amongst the Khnsiyas there is a great admixture of immigrants 
from the plains, and most of the better classes loolc down with 
contempt on the purer members of the Ivhasiya class, who appear 
to represent the oldest inhabitants of these hills, though now much 
modified by centuries of close connection and intermarriage with 
the more civilized tribes of the plains. Throughout Kumacm, tlio 
Kyunnm of tlio Tibetans, the inhabitants dress and eat like those of 
the plains, the only difference being that to the north woollen 
materials hud moro favour, and there is greater license in matters 
of food and drink. In Garhwal, which is known as Galdiya to tlie 
Tibetans and to tlie north ns Chongs a, garments made of hempen 
fibre are common amongst the poorer classes. The language spoken 
throughout is pure Hindi, though for purposes of trade the Bhotiyns 
also use Tibetan, and amongst thomselves spenk a dialect of Tibetau 
origin. In the laud of marsh and forests which borders the plains 
wo find the Tharus in tlio eastern Tarhi and the Bhuksas, a tribe of 
similar character, occupying tlio tract between Puranpur-Sabna in 
tlie Bareilly district and Chandpur in tlie Bijnor district. The Raj is 
in eastern Knmaon aro akin to the Chepdngs of Nepal, and the 
Luis and Rawats of tlio same tract are now absorbed in tbe Hinduisod 
population. 

To the west of the Tons we have a number of petty independent 
states known as the “ protected hill-states,” 
foil owed by Bri ti.sh tern fcory. Amongs t the 
former the most important is Bisahr, 1 of which the northern part, 
1 See section D. of references n It ached to this chapter. 
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called Kunawnr, or move correctly ICnaor, tlio Kunu of tho Tibetans, 
inarches with Tibet Tho peoplo of upper Knaor aro of Tibetan 
origin anti Buddhists in religion, and correspond to ilio Bhotiyas 
further cast. Buddhism extends down the valley of the SuL-laj ns 
far as Sarahan, between which and Pangi is a sort of debateuhlo 
ground common to Hindus and Buddhists j but north of Pangi 
Buddhism prevails, and south of Sartilian, Huuluisju. With our 
approach to these Buddhist countries tho curious custom of poly¬ 
andry appears, Commencing in north-western Tihri, m truce 
it through Biaahr and Lalnil, but find it coniinod to tho ini mb i tan Is 
of tho valleys of tho central and higher ranges professing both 
tho Buddhist and Hindu religions. Tho central tract is inhabited 
by a fair, slight, and muscular race of mixed origin known ns 
lvuncts, and akin to the Khasiyas on tho east. To the south, 
in the portion adjoining the plains, tho people resemble tho 
inhabitants of the lower country, and appear of every shade of 
colour from dark-brown to a tawny yellow' or yellowish-white. The 
hair is black and worn long at tho sides and back of the head down 
about the caw, where it is cut short. The crown of tho head is 
shaved bare, but moustache and beards are worn. Tlio dress is 
R. short coat of coarse cotton reaching to the lame, pleated in folds 
to givo it fulness, and fastened round tlio waist by a girdle of 
the same material. A pair of cotton pacjdmas and a sheet of 
the same material complete tho liot-woatlier costume. In winter 
these arc exchanged for a pair of woollen drawers and a blanket, 
but the poorer classes remain content with a coarse waist-clotli and 
a blanket all the year round. Tho food of tho people from the 
Xalito tho Indus differs very little hi each tract, or, indeed, from 
that oi the people in the adjoining plains. Wheat, barley, rice, and 
various millets and pulses are grown in tho lowor hills, and to the 
north hardier varieties suited to a sub-arctic climato arc cultivated. 
W hen the produce is insufficient for the wants of tho inhabitants, a 
supply is imported from the lower districts. To tho north, woollen 
romc-spun replaces the cotton worn in tho lower hill*, and the girdle 
supports an axe. The women wear a similar dress, the coat reaching 
7 * th ° ; mclGS > aud tlLC ^ done up in long plaits, is twisted 

“ Er* ^ 11 ° f <* -- *.*£ 
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To tho west of tlie Sathij we find tho British territory of Kulu 
and Mandi, the independent state of Cliamba, 
SaUaj to the Indus. an j t ] lc territories of Kashmir anti Jtmni. 1 

Kirin, called in Tibetan Hytmgti and Maudi, lies along the upper 
course of the Byds ; Cliamba, known to Tibetans as Panga, along 
tho Bt'ivi j and Lahul, tho Tibetan Gtarzlm, on the Upper Cliinab. 
To the north in Lahul and Ladak the people tiro Bliotiyns or Bodpas 
of Tibetan origin, professing tho Buddhist religion, and amongst 
them is a servile raco known as Bom or ‘ low.’ Further east in Ual- 
iistan are Tibetan Mimlmans who have adopted with their religion 
the Arabic alphabet. All those have decided Mongolian features, 
and are noted for their strength of body and power of enduring 
fatigue. In this respect the Balt is are somewhat inferior to their 
Buddhist brethren in race. The men wear a coat of woollen mate¬ 
rial reaching to the knees, fastened by a girdlo, in winch a knife is 
usually carried. Bound their legs, from knee to ancle, they have 
coarse woollen leggings secured by a tape of the same material wound 
spirally round Lhc leg from the ancle upwards. The head-dress is 
either a quilted skull-cap or a fur cap with the hair or wool inside, 
and with a large flap behind which covers the neck and oars. They 
wear bools of felt with soles of sheep or goat-skin. The women 
wear a black woollen jackol with a striped parti-coloured petticoat 
and baggy trousers, and over all a skin coat with the fur turned 
inside. The hair is arranged in a number of small plaits, and is 
ornamented by u hand of cloth, on which is sown a number of tur¬ 
quoises and beads. The food of the common people consists of thick 
barley cakes, though those who can afford ifc eat when ten bread and 
drink tea and a fermented liquor called chang . The name Kuiiet 
seems properly to designate only tlie mixed race in southern Knaor, 
but it is used for tho population of tho central tract in Bisalir, Kulu, 
Cliamba, and Kashtw&r, which borders on Ladald In Chamba wo 
find the Ckiddis, who cross over into the neighbouring territory of 
Kashmir and meet the Thakars or Tukkas, tho chief cultivating 
class in those hills, and apparently in the samo position with refer¬ 
ence to other Hindus ns the Juts of tho plains. In tho valley of 
Kashmir wc have the Kashmiris, and amongst them the servile 
class called Batnl. To the south-west, along tho loft bank of tho 
1 See Bcclion E, of references attached to this chapter. 
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Jlielam, we have tlic Musalmau Dogras, called Chiblnilis, and (ho 
Musalmtin Sadans of Punch. On the right hank of Llio sumo 
river no have MusalmAn Gakkars, Satis, and Bunds, To iho east 
of the Chibkfdis come the Hindu Dogma, and amongst them (.ho 
servile tribes of the Mcglis and Bums, who tiro scattered about 
everywhere and form a considerable part of the population. Tho 
Dognis have a ligbt-brown complexion, clearly-cut features, and 
black hair, which is cut to form a fringe below tho turban. Tho 
hair is worn on the face. Tho Thakars are a welkmado race, 
somewhat more powerful in body than tho Dogra ihijpuls, whilst 
the Megbs and Hums tiro darker in colour, smaller in limb, 
shorter in stature, and less bearded. Tho food and clothing dilfor 
in no marked respect from that of tho hill-tribes at a similar 
elevation to the east. Passing to tho north-west of tho Kashmir 
valley we come upon the Bards, an Aryan tribe called ih’okpa by 
the Tibetans, and most of wdiom are Mnsalmtins, though tho Bali 
section have adopted the Buddhist religion, language, and customs. 
They occupy Astor and the trans-Indus Kashmiri district of Gil git, 
as well as tho neighbouring Kanjud states of Nagar and Ilium, 
and the Kaslik&ra states of dhtml, Yassan, and Mastuj. They arc 
a strongly-built race, with decidedly Aryan features, wearing 
woollen garments, except among the higher classes, who wear 
cotton in summer. The ordinary costume consists of trousers, a coat 
reaching to the knees and confined by a girdle, and a cap of woollen 
doth about half a yard long and turned up at the edges until it fits 
the head, the outward roll thus forming a protection against heat 
and cold. On their feet they have scraps of leather put under, 
over, and around tho foot, and kopt in their place by straps of tho 
same material wound around them. A sorvilc race is also found 
amongst them, known as Dfims, and performing the same duties 
as the Duma of Kiunaon. To the south-west of Kashmir, in tho 
salt range, we find the Awfms and Janjuhas, tribes of Aryan origin 
and of considerable antiquity. From the Kali to the Indus, 
dialects of Tibetan are spoken to the north. Mr. Brew tolls' us 
that from near tho Kunkun group of peaks which form the water- 
parting between the Mara-wadwan and Sura rivers, “and from no 
other spot m Asm, one may go westward through countries entirely 
1 Northern Barrier of Imlia, p. 20, 
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Muhammadan a a far as Constantinople ; eastward among none but 
Buddhists, to China; and southward over lands where the Hindu 
religion prevails, to the extremity of the Indian peninsula.” 

Amongst the great mountain groups comprising the western or 
.. trans-Indus extension of the Himalaya, and 

AfghanislAn, &c. . J ’ 

including the ranges known as the Hindu 
Kush, Kdra-lcovam, and those connecting them with the Tian-sluin, 
are several petty states, regarding which much 1ms been learned of 
late. 1 To the south lies the country called Afghanistan, the north¬ 
eastern portion of which is included in the western prolongation 
of the Ilimdliiya, while the south-western part is a mountainous 
country confluent with the Himalaya on the one hand and extend¬ 
ing far in the opposite direction to the table-land of Persia. To 
the north the boundaries are ill-defined and vary almost from 
decade to decade. The authority of the ruler of Kabul, in many 
places, depends on the forces at his disposal to coerce his unwilling 
subjects; but in 1879, the Afghan province of Turkistan included 
the whole of the countries between the Hindu ICnsh and the Oxus, 
comprising Balkli, Kunduz, and Badaksln'm, with their dependent 
states. Tho seat of tlio government is Balkli, with cantonments 
at Fuizabad. Kara tig in, oil the upper valley of the fturkli&b, pays 
tribute to Bukhara; also Darw&s, on tlio Panja branch of the same 
river, and Shignan-mm-Koshan, on tho Ghund and Murghab rivers. 
Waklmu is tributary to Badakslnin, and south of it lies ICnshkara, 
also called Ghitral. Northern Kasbkum, including Yn&sau and 
Mastuj, is subordinate to tlie ruler of southern Kashkara, who 
resides at Ciiitrfd, North of Gflgit wo fiavo the robber states of 
Hanza and Nngar or Kanjud. South of Gilgifc, in tho valley of the 
Indus below Banji or Bawanji, are a nnmber of small republics, who 
manage their affairs in assemblies called sigds, with which we may 
compare the similar institutions at tho opposite extremity of tlio 
Himalaya. Somo of these, such as Hard and Hodar, owe a nominal 
subjection to Kashmir. Fuilher south we come to the independent 
tribes of Bnncr and Swat. West of tho Indus, in the Kunar 
valley, aro tho Bajaur and Dir states, and between them and 
tho Hindu Kiixh range the country of R&ficistan.* It may well 

1 See section F. or lefcvences attached to this chapter. a Lately partially 

explored by Major Tiumci, B.li. 
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Ta Jan, Irmto, »n.l Aryan races, pronto many pomU. ol mterast 
to tho ethnographer as well ns to the geographer; but hero m> can 
Imt very briefly refer to them, however important Uu-y may bo. ^ 

\\q have already noticed an Aryan race, tlio Thirds, occupying 
Grilgit and forming a part of tiio population 
Afghans. 0 f (be neighbouring stales. Iloro tlioy 

meet the great Iranian race, which, under the nnroo Tajik 
or Gnleha, form the bulk of the cultivating population of the 
Husaltndn states between the Indus and Jaxartes. History lolls 
us that from the third century before Christ lo the sixth century 
after Christ this tract was subject to the continued incursions oi 
a Skythinn race, traces of whom may bo seen in the Brahms of 
BilucMstftn, the Hazfcalw of the Hindu ICuah, the Oujaw thoro mid 
in Lidia, the Grakktuy and Koliistiinis of the Indus, and iho Jills ol 
India, and who have continued to influence the outiro history o£ 
this tract to the present day. In the eleventh century the Afghans 
were a small tribe in the Sulaiman mountains, of no importance and 
bat Uttlo known. Since then they have increased so much ns to 


have been able to annex a considerable extent of country, ami to 
impose their language, Pukhtu or Pushtu, on Iho populations which 
they have absorbed. Along tlio Indus, Afghans occupy the village* 
aa far as Patera in 34° 53' north latitude, where the Kohitdhu 
commences. The Afghans themselves are tolerably fair, robust, 
and of moderate stature. They have long faces, high ebook-bones, 
and dark hair, which they wear nnslmvcd. Their nndorclothing is 
of cotton, over which they throw a looso coat of woollon cloth, felt, 
or, more commonly, of sheepskin. They wear low caps on their 
heads, around which a cloth is twisted to form a turban. Bools am 
generally worn, and they carry a matchlock, scymitar, and shield. 
Leavened bread and meat arc eafcon by all classes. The women arc 
rigorously secluded in tlio towns, hut iu the country, beyond tho 
influence of tho local maulvi or mullah, much more liberty is allowed. 
The use of wine is forbidden, but in the hills it is taken in secret, 
and that made in the Darel valley has more than a local reputation. 
Pushtu approaches the PeUlavi or Zendic form of old Persian on 
the one band, and the Sindhi form of Prakrit on tlio other. It is 
spoken throughout Afghanistan, and, with dialectal variations, in 
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Bjija.nr, Panjkora, Dir, and Swat. Afghans are Sunni Muham¬ 
madans. 

The Kohistanis of tlio Indus claim an Arab descent and speak 

a lan cm si £c different from Pushtu and akin 
KohisUn, Kaslikdra. T _ & . , _, . . 

to Kashkan and Durum. They are fair 
and have sandy hair, and me of a robust make. They wear a 
tighWitting coat and trousers resembling somcwlmt, those of the 
European, with a cap of brown woollen material in the form of a 
bag rolled up at the edges. Around the logs and the feot a goatskin 
is wound, kept in its place by a strap of leather, the great-toe and 
the heel being left bare. A matehlock and sword are always 
carried, and they lire expert shots. The women wear a loose jacket 
and trousers, and a cap of cotton or wool, over which they throw a 
woollen or cotton sheet when proceeding far from their villages. 
Unleavened bread of wheat, barley or millet (. IIolcus sorghum) is 
eaten with vegetables, milk, butter, or stewed meat. Further north 
the people are less prosperous and more regardless of cleanliness. 
In some of the villages there are colonies of pastoral Grujars, and in 
the Yassan villsiges settlements of Diims, who supply the musicians 
and dancers of the country. Following next the ICuimr valley, we 
have dialects of Pushtu spoken, in Bajaur and Dir as far as the 
Labori pass leading into Chitrah Hore it meets the Kaslikdra, 
which is akin to the Dardui and is of Pmkritic origin, though many 
Persian vocables have been added. The pagan inhabitants of 
Ivufiristan are of the same race ns the Kashkaras and the Bards, 
and speak a language having an archaic PrAkritic origin. 

Moving further westward into BadakshAn, we come amongst a 
large Iranian population speaking Pushtu 
in the south and Persian in the north, nnd 
from Harm ail Uzbeg population speaking Tiirki, and the nomad 
Hazftralis having a dialect of their own. On the invasion of the 
Turks the old inhabitants retreated into the more inaccessible valleys 
of the great ranges, and there founded the Gbdcha states of DimvAz, 
Ka rati gin, Shighmin, and WakliAn. Iu DnnvAz and the adjoining 
parts of Badakshan pure Persian is spoken or understood. The 
vocables and grammar of the Galcha proper show a strong affinity 
to Dardui, and many conjecture that, in its pure state, it must have ; 
been the intermediate link between the Iranian and Indian branches 


tialclia Ktatea. 
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of the great Aryan familyj that the dispersion took place from 
the 'Mm-i-dunya? ‘the roof of the world/ the Indian branch 
proceediug southwards and along the KM river to India, whilst 
the Iranian branch domed Uu> IYtnih to the plains of Turluskin. 
Towards the plains the Gfalchas are Sunnis, but in oil tho hill 
districts, except Dwwfe, they are Shiahs. The Shift is Mil 
in the same contempt as the infidel, and iho Sunni esteems if a 
holy and righteous act to capture and soil his less orthodox 
fellow-believer into slavery. Amongst the tribute paid by Urn 
hill states to the, Afghan governors of B&daksli&n and to fclie TVhli 
of Bukhara, not the least important parts are the troops of fair- 
eomplexioned girls from the upper valleys of tho Galchn slates, and, 
when procurable, pagan boys from Ivdfiristiin. Uzhegs am diiolly 
found in tlie country, and Tajiks in tho towns along tho plains 
below Badaksluln and in Turldstnn j tho former invariably speak 
Tv'trkL and the latter Persian, or dialects with tl niunbcr of Persian 
words in them. In YTaklmn tho men wear brown woollen coats and 
trousers, Ladaki boots, and a scanty cotton turban, either hi no or 
white. The women hero also dress much liko tho mon, and, as in 
Oliitial, wear then hair in long plaits. They have Jewish noses 
and are not very fair-looking. Kirghiz are found along Uui eastern 
felopes of tl\e Tian-shsin and tho northern slopes of tho Pamir and 
Kuen-hin ranges in Chinese Turkistdn. Tho Alai Kirghiz ol t.lu; 
Pamir have a had reputation as robbers. Bast of them lio Iho grout 
uninhabited steppes until wo come to the country near Knnjiul, 
which is rendered unsafe by tho raids of tlio people ol' Hsinzn mid 
Kagar, Further east we have tho Chang-thang highlands, occupied 
by the robber Bhotiyn tribes of Chang pus, speaking a Tibetan dialect 
akin to Zauskfiri. The dress of the mala Kirghiz inhabiting tlio 
pastoial elopes of the highlands south of Yarkand and Kdshgnr is not 
different in any material degree from that of tho other inhabitants. 1 
Their women wear as a head-dress a white cloth rolled evenly 
and reguknly round a skull-cap of led or other bright material, 
with lappets over tlio ears. Tho end of tlie turban is drawn down 
and passed over the lappets and under the chin, and Iho coat, worn 
is a dressing-grown of wadded and quilted cotton. In tho plains 
tlie winter dress of the females comprises a fur cap of black lamb’s 
} tioiilon ; Scot t>i the "World. 



Or TIIIS NORTH-WESTERN PROVINCES. 


37 


wool with a trimming of the far, and a crown of cololived silk or 
cloth worn over a square of muslin which forms a veil. The coat 
worn is full and long, and the boots are of embroidered leather 
with high heels. The hair is worn either in two long plaits or in 
ringlets. The men wear a close-fitting cap lined with fur and 
turned up at the bottom. The coat resembles that worn by tho 
women, only it is fastened by a cotton girdle, and tho bools aro 
worn long and plain, with felt stockings. In winter, sheepskin 
with tho wool attached is the universal material for clothing. 


Ivdi’ft-kurchins. 


To Prejovalsky we aro indebted for an account of tho people 
around tho lako country of the Tarim near 
Lob-nor, to the north of the Altyn-Tugh, 
and of those inhabiting tho eastern extremity of the ICucu-Iun 
near the sources of tho Hoang-lio. The former 1 present a a strange 
mixture of facial types, some of which call to mind a Mongolian 
race. Tho prevailing characteristics aro, however, Aryan, though 
far from pure. * * In height they aro rather below the average ; 
frame weak and hollow-chested j cheek-bones prominent and chin 
pointed; beard scanty and a VEqxujnole; whisker even smaller ; 
hair on tho face generally of feeble growth j lips often thick and 
piotrading \ teeth white and regular and skin dark, whence 
their name ICuvci-kuvchiu. may he derived,’ ( Their language is, 
said to resemble closely the dialect of Khoten. Tho clothing of 
the lake-dwellers is made from the fibres of a species of abclepias, 
and consists of a loose coat and trousers with, in winter, a sheep¬ 
skin cap, and in summer one made of felt. In summer the feet, 
are uncovered, and in winter shoes of untanned hide are worn. Tho 
coats in winter arc lined with duckskins dressed in salt. Fish, 
wild-fowl, and the tendor shoots of reeds are their principal food. 
All profess the Muhammadan religion. The inhabitants of the 
country along the Tarim towards Korla appear to be also of tlio 
sumo race, though comparatively more civilised. 

To tho north-east, towards the Yellow river, we have the Kilra- 
TangutanSj a race apparently connected 
with the Tibetans proper. They are more 
robust iu form, greater in stature, and darker in complexion, than 

1 From Kulj a acioss the Tian-shdn to Lob-nov: London, 1879, pp. ii, 16G, See, 
fmthei, section G. of references attached io this chapter, 
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the Taegnta™ of Km* Theft haft » bkok, bat the bead » 
«havrf clean and no pig-tails are worn. 03,e eyes are dark and 
]aroe never narrorv like the Mongols; the noso straight and some- 
times aquiline and also sometimes rclronssti; the lips thick ami 
protruding; tlie cheek-bones not so prominent as in the Mongol; 
the face Tong and never Hat, and the skin tawny coloured. The 
language is akin to Tibetan. The dress in summer comprises a 
}* on g, grey, woollen coat reaching to the knees, hoots, and a low- 
crowned, broad-brimmed, felt hat. In winter a sheepskin coat is 
put next the skin, and the upper part of the logs is usually left 
bare and also the right arm aiul part of the right breast, tho right 
sleeve being allowed to hang down empty. The women dress like 
the men, and all live in tents made of black, coarse, woollen cloth, 
whence the name Kara (or black)-Tangnhms. They arc mot as thi¬ 
ns the Mumi-ussu, the extreme point reached by F re j oval sky. 1 Oi 
the people between the Honng-ho and Brahmaputra very little is 
known beyond tlie fact that they are of Tibetan origin and chiefly 
Buddhists in religion. Painutan near Bfttlutng, which lies in about 
99° east longitude and 28° 50' north latitude, is tho most westerly 
point attained by Mr. Cooper 5 in his memorable journey from Han¬ 
kow towards the frontier of India in 1868; and Pran, in tho Misluui 
country, the most easterly point reached in his attempt to ponotmto 
the intervening ranges to China in 1870, leaving a space of about 
120 miles as the crow flics unexplored and unknown. 

AYo have now briefly sketched tho character of tho countries 
Ti k Bt and peoples encircling tho great elevated 

area which from Kodak on tho west to the 
Chinese frontier is known as Tibet, and is entirely under Chin os o 
influence. The truo name of this tract is Bod-yul or Bod-land, 
and tho people Bod-pas, corrupted by the Indians into Bhotiyas, a 
name now applied to the Tibetans living on the borders between 
India and Tibet, whilst the people of Tibet proper nro called 
Huniyas and the country Bundos. The eastern division of TiboL 
is known ns IClvlm or KMm-ynl, sometimes called Bod-chon; it 
extends from the frontiers of China to about 95° cast longitude. 
Central Tibet or Tibet proper is called Bod at its eastern end, and 

r Mongolia, by Pkejevalsky: London, 1876, II., pp. 109, 301. ‘Travoth oP 

n Pioneer of Commerce m Pig-tail and Petticoats: London, 1871 , 
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<(~jVu)'i orH&ri at its north-western oml ; tho former division being 
tlie shoifcer of the two, bat perhaps broader and more civilised and 
populous. A lino drawn from Darjiling northwards would apparently 
separate Bod from Ndri. The central part is also called U-Tsang 
from the two provinces of U and Tsang in which Lhasa is situated. 
Navi is divided into tlie three great districts of Mang-yul, Khorsuin, 
and Mar-yul. 1 The first marches with Nepftl almost to its western 
boundary j the second extends along the British frontier of Kumaun 
and Garhwal and that of the independent state of Bisakr; and tho 
last included western Tibet and the Kashmiri slates of Balti and 
Ladtik. The physical characteristics of this tract have had tho 
effect of isolating its inhabitants, who are distinct in race and 
language, fioui all the nations we have described, and find tlieir 
affinities in the Tangutans of the north-eastern ICuen-hm already 
noticed. They are broadly built ; have dark hair, scanty beards, 
high elicek-bones, oblique eyes, complexion fair amongst the better 
classes, dark, amongst the lower, who are more exposed to tho 
weather. To tlio east in the wanner valleys they are agriculturists, 
and to the west and north follow a pastoral life. The costume 
varies in the different provinces and with the means of the person, 
but ns a rule the men in the wilder parts shave the head clean lilco 
the Kiim-Taugutans, whilst the more settled allow it to grow long 
and plait it into a queue or tail like the Tangutans proper. To tlio 
east Chinese fashions are in vogue, and to the west the common 
dress is a coat and trousers of undyed woollen material with boots 
to the knee. The Lamas wear distinctive dresses, red or yellow 
according to tlio sect to which they belong, and the wealthier 
indulge in coloured broad-cloth garments of English or Russian 
manufacture. Barley porridge, tea and meat form tho staple food 
of the people, and chant) or beer, a simple infusion of malted barley, 
is of universal use all over Tibet. 

Having completed our review of the- nations inhabiting the 

Himfilaya and tho surrounding- country, we 
General distribution. ,, , 

may now briefly notice the natural distribution 
of the several great races that have come under our consideration jn 

1 Flora Captain Hem y Stmchey’s paper on tlie physical geography of Western 
Tibet, London, 1854, still our best authority on the subject, A more detailed account, 
will be given hereafter in the Gazetteer portion of this memoir • see nlso section II. 
of inferences attached to this chnptei. 



‘10 


BniXtitTAM DISTRICTS 


the fjpeeial tracks Hint each now occupies. The extraordinary rigour 
of Hie climate and tho physical barrior that exists between Tfl, P t 
an.I I ni |ia sufficiently explains tho absence of ethnical or political 
relations between the two countries. Accident lmS given the Indian 
state of Kashmir political preponderance in western Tibet, but tho 
ethnical distinction still remains, nnd will probably over contimio, 
The climatic condition of eastern and northern Tibet allows of a. free 
migration of the inhabitants from ono part to tlm other, which is 
.■hewn in the common origin of tho pooplo of those countries to 
the present day. Turks and Tartars occupy the country called 
Turkman, similar in character to their original homes ; but in 
proportion as the climntal conditions becomo Indian, so docs tin; 
population become Aryan. Tho Tartar is the child of tlio nigged 
bleak steppes; and wlion wo approach the cold and wooded 
mountains we come on the Hindu element at its maximum in tho 
tract around the sacred sources of the Jumna and the Ganges, 
gradually diminishing as we move eastward towards the excessively 
moist though warmer valleys of tho Nepal and Astun Himalaya, 
where they are replaced by races akin to tho people of eastern Tibet 
and Siam, and on the west meeting tho Iranian and tlio Tartar in 
the trans-Indus ranges. To tlio north of tho Kuen-hm tlio Mongol 
nnd Chinese converts to Muhammadanism, called Tunganis, and in 
western Tibet the Muhammadan Baltis, divide tho Buddhists from 
tho followers of Islam. lii the valleys of the affluents of tho Oxvih 
and the Kabul river we have an Iranian race of Chilclins or Tajiks 
driven upwards by political disturbances and mixing with an indi¬ 
genous mountain race of Aryan extraction. The rigorous climate 
and scanty cultivation which prevents the intrusion in any numbers 
of a southern race also debars tho tribes inhabiting tho higher hills 
from making any permanent occupation of the lowlands. Liko Lhoir 
favourite domestic animal tho yak, the Himalayan mountaineers do 
not thrive at low altitudes, nor can plains-hred men or animals with¬ 
stand for any time the arctic cold and rarefied air of the moro elevated 
region's. Thus, there is a clear connection between tho distribution 
of tlio nations that are found in tho Himalaya and tho physical 
characteristics of tho regions that they occupy j and if wo had Lhno to 
pur me the subject further, it might be shown that tho orographieul 
conditions of a tract have materially influenced its history, political 
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find religious, and the social and moral character of its inhabitants. 
Tho disposition of a people towards peace or war j their migrations j 
the diffusion of their language ; their habits, pastoral, agricultural, 
or commercial; the extent of their influence—all depend more or 
less on the physical peculiarities of the country that they inhabit. 
And not only is man so affected, bat the entire fauna and flora obey 
the same laws, so that the skilful naturalist can from a plant or even 
a butterfly describe the general character of the country of which it 
is a native, and with it the customs and manners of the inhabitants. 
For the nature of a country, whether mountainous or level, the 
direction of the great ranges, the length and line of coast, the 
position with regard to the equator, tho relations of land and water, 
and the drainage systems, aro all primary agents in the distribution 
of organic life and of the influences which goyern .all atmospheric 
and climatic phenomena. 
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Hamilton (formerly Buchanan). Edinburgh, 1819. 

40. Narrative of a live years’ residence at Nepal, from 1841 to 1845, by T. Smith. 

London,1852. 

41. A journal to Kathmandu with the camp of Jang Balmdoor, by Lawrence 

Oliphant, London, 1852. 

42. History of Nepal, translated from the Parbatiyn by Munsbi Shew Sliunker 

Singh nncl Pandit Shri Gundiinitd ancl edited by D. Wright, M.D. Cam¬ 
bridge, 1877. 
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London, 


J. A. 


«. Kcpil: iH people, relnpon, cmtow. .oology, fcotooy, l.y Dr. OMHcM. 

„ rcMvo .0 (1,0 so™, Kosis of Ncpfl, by B, II. Ilclgeo,, 

S, Ben., XVII., ib, flic- 
45. Me from Eatond* to Darjiling, by tl.e J6 * f 4 ' 

16. A cursory notice of Naynkot, by tlie same. Ib«l,lX., HIL 

47. Selections from Hie rccoicb of the Government of Bengal, bo, 11. 

48 Quality of the Koais of Nepal. J. A. 8 , Ben., "Vi, 3GO. 

49 Papers on the colonisation, commerce, geogiaphy, &c-, of Hie Himalaya moiul- 

ffliiiB and Nepal, by B. H. Hodgson. London, 1857. 


(d)—E thnoi.o&t. 

CO. Notices of the languages, literature, ft»d religion o£ Nopfl and Thibet, by tf. 

ft Hodgson. As. Res., XVI., 409. ^ 

Cl. On tbe abougiucs of the Himalaya, by the snnle. J. A. Ben,, XVI, 1235, 

and XVII ^ i., 73. , . 

02. Origin and classification of the military tribes of Nepal, with a tabular view 
of the tribes, by the same. Ibid, II., 217. 

63 . On the Chcpang and Kbstinda tubes of NepiU, with a Cheating vocabulary, by 
the same. Ibid, XVII,, ii, 650. 

61. Cursory notice of Nayakot and the remarkable tribes Inhabiting it, by the 
same. Ibid, IX, 1114. 

65. On the tribes of northern Thibet, Etorsck and Sifan, by the same. Ibid, XX IL, 

121 . 

66. On the colonisation of the Himalaya by Europeans. Scl. Rec Ben., XXVII., p. 1, 

57. On the commerce of NcpiO. Jbi/f, p. II. 

58. The preceding seven papers have heen reprinted in 1 Essays on the lnngungef), 

literature, and religion of Nepal and Tibet ’ London, 1874. 

59. Classification of the Ncwors or aborigines of Nqril Proper, preceded by tho 

most authoritative legend iclative to tlie origin and early history of tho 
race, by the same. J. A. S., Ben., Ill,, 216. 

CO- Comparative rocnbulnry of tho several languages and dialects of the eastern 
Sub-IIimnlayn from the Kali or Gbngra to the Dlwnari, by tho samo. 
Ibid, XVI., 1214. 

Cl. Ethnography and geography of the Sub-HimdlaytlS, by the same, with a Khaa 
vocabulary. Ibid, XVII, I., oil. 

63. On the Tibetan type of mankind, by the same. Ibid, XVII., ii,, 222, 380. 

63. A brief note on Indian Ethnology, by the samo. Ibid, XVIII,, 238. 

G4, Qn the aborigines of north-eastern India, by the same, with n comparative 
vocabulary of Tibetan written and spoken, Dliim&l, Bodo and Giro. Ibid, 
451. 

63. Oa the origin, location, creed, customs, character and condition of tlie Enoch 
Boilo and Dliimal people, with a gonernl description of the climate they 
dwell in, by the snrnc. Ibid, 702, Reprinted with the preceding in the 
Aborigines of Indin. Calcutta, 1847. 

66, Oo the aborigines of the eastern fiontier with vocabularies of Burman written 
and spokc-n, Singpho, Nagn, Abor-nuri and Miii, by the some, J. A. S, 
Ben., XVIII., 9G7. 
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G7 On the aborigine* of southern India, by the same, Ibid, 350. 

(18 On the aborigines of Central India, by the same. Ibid, XVII., ii , 1550. 

60, On the abongmes of the noitli-eastcin frontier, ly the same. Hid, XIX., 
300. 

70 Indo-Chinese borderers and tlicii connection ’with tire Hiraalaynns and Tibet* 
nns, by the same. Mid, XXII., 1. 

71. Caucasian nnd Mongolian affinities, by the same. Ibid, XXII., 20. 

72. Comparative vocabulaiy of the languages of the broken tribes of Nepal; 

[Cl) Dahi or Darimi; (2) Dcnvfnr; (3) Pain or Pahari ; (4) Chcpdng ; 
(5) Bbranm ; (G) Vdyn or Hdyu , (7) Knswar ; [8) Kusunda , (9) Pdkhya 
(unbroken) ; (10) Thaksya (do.)? (II) ThdruJ, and comparative vocabulary 
of the (seventeen) dialects of the KnSnti language, also a Vayn and a 
vocabulary and grammar, by the same. Ibid, XXVI., 317 : XXVII., 303. 

73. On the VAyu tribe, by the same. Ibid, XXVII., 443. 

74. On the Kirunli tribe, by the same. Ibid, 446. 

75. The Mngnr language of NepAl, by 3. Beanies. J R. A. S., IV,, 1809. 

Note.—A rticles Nos. 44, 45, 62, 64—06, 68, GO, 70—74 above have been reprinted 
in Miscellaneous Essays relating to Indian subjects, by B. H. Hodgson, 
Loudon, 1880. 

Section D —Kali to the Satl&j, 

1. Illustrations of the botnny and other branches of the Natural History of the 

Ilimdlnyan mountains, by J. Forbes Rovle. London, 1839. 

2. Notes of an excursion to the Pindarec Glacier in 184fi, by E. Madden. 

J. A. S., Ben., XVI., 226, 596 (chiefly botanical). 

3. The Tnraee and outer mountains of Kumnon, by the same. Ibid, XVII., 

1., 349 1 XVIII, i., G03 ■(chiefly botanical) 

4. Description of the (so-called) mountain trout of Kumaun, by J, McClelland. 

Ibid, IV., 39. 

-G. Notes of obsei vat-ions on the Boksns, by Dr. 3, L, Stewart. Ibid, XXXIV., 

11.. 147. 

6. Ancient remains in the Garhwil Bhdbar, by H, Pullan. Ibid, XXXVI., 165. 

7. Narrative of a survey for the purpose of discovering the source of the Ganges, 

by Capt. F. V. Rapier. As. Res., XI., 416. 

8. Pilgrim’s wanderings in the Ilimmaln, by Barron, Agra, 1844. 

9. Report on the Bhotia mahals of Kumaon, by G. Traill, J, A. ft,, Beil., II., 

651 Reprinted in Kumaon Reports. 

10. A. few notes on the subject of the Kumaon and Roliilkhnnd Tarii, by 

J. IT, Batten. Ibid, XIII., 887. 

11. Extract from the journal of J. Weller on a trip to the Eulcha and Oonta 

Dhoora passes, edited by the same, ibid., XII., 78. 

12. Journal of a visit to Mclum and the Oonta Dhoora pass in Jnwdhir, by 

13. Masson, edited by the same. Ibid, XI., 1157. 

13. Note of a visit to the Niti puss of tlie grand Hiradlayan chain, by the same. 

Ibid , VII, 310. 

14. Notice of a hip to the Niti pass. Ihd, XIX., 79. 

J G. Account of a visit to the Bidns pass, Gl, in Sci., I., 97. 

n 
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16, Notes on a trip to the Keclavrmth and other parts of the snowy range of the 

Himalayas vu 1853 (by J. M.) Edinburgh, 135G 

17. The Hums'ay a in Kumaon and Garhwnl. Col Rot., XVIII., 72, 

IB Kumaon <mcl Us Hill stations. Ibid, XXV I,, 373. 

If) On the Physical geography of the Himalaya, by II. H, Hodgson. J. A. S., 

Ben, XVIII, ii , 761, 

20. On the Physical geography of the provinces of Kit moon and Gntliwnl m the 

Himalaya monntnfns and of the adjoining pm ts of Tibet, by C'npt, (now 
General) B Stmchey. J R G. S. t XXL r 157 (1851;. 

21. Explanation of the elevation of places between Almorn .and Cfnngii, by 

Lieut H. Stmchey. J A S., Ben., XVII.. ii, 527, 

22. Narrative of a journey to Clio Lagan (Rakns Tnl), Clio Mnpim (MnnftSfuownr), 

and the valley of Pruang fn Gnari Hurides, by the same, J. A. S„ lien,, 
XVII, ii., D8, 1I>7, 327 

23 A dtsci ipti on of the glaciers of the Pindur and Knpfainee nvors m the 
Kmnaon Himalaya, by the same Ibid, XVI,, 794, 1002. 

24. Notice of Lieut. H. Stmchey 9 scientific inquiries in Kumnon ami CiaihwiU. 

Unit XIX„ 230. 

25, Note on the motion of the glacier of the Pindur in Kunuvm, by Lieut, ir. 

Ptrachey. Ibid, XVII, ii., 203 

28. A Sketch of the mountains and river-basins of India, by Trelawny Saunders. 
India Office, London, 1870. , 

27, Trans-Himdlayan missions and their results. Cal Rev., Jan. 1877, 1 15. 

28, Geographical Magazine (London), IV., US (May, 1877), by C, R Mntltlinm, 

on "the Himalayan system,” and p. 173, by T, Saunders, on the same 
subject, being a reply to the pieceding article in the Cah'uttn 
lie view, 

29, A memoir on the Indian Sur veya r by Q r R. Markham. London, J 878, 

30, On the snow-line m the Himalaya, by Lieut. II. Strachoy. J A S,, Ben., 

XVHI, », 287. 

31, On the limits of perpetual snow, by Gapt, J. B. Cunningham. Ihid XVIIL, 

ii. 694. 

32, Remarks on the snnw-lme, by Cspt. T. Hutton. Ibid, 054, 

33, Reports on the tnvns-Himnlayan explorations in connection With the Great 

Trigonometrical Survey of India, 186(5-67, 1867, 1868, 1809 1870 1871 
1872, 1873-75,1876, 1877, m.— 


a.) 

( 2 ) 

( 3 ) 


a; 


Route-survey (row Nepal to Lhasa, and thence to the sources of the Brahma¬ 
putra, made m 18G5-66. Aa well as- a route survey Mirough western Nepal 
and from Niti to Gartokh and back 

Rouloeitrvey from M-ato Totlmg, thence to Demchekttnd ntag the northern 
of the Indus to Tliok Jalung and heck to Mitam, m 1807 
•Surveyo tom tludok by the gold field, , 0 Krag-ta, end thence to the H»c- 
sorounr lnhe; from lUtmaionor l„ Sh,g»t, 0 „,.d f, om the Ttvhmt V, mM . 

ter, to MuktmMh m Kcpdl, ntao along the Tingri manic, in the custom 
Himalaya, 1808 

Survey from Kabul to Badnkshan and through the upper valley of the Oxus 
to Knaligni nud back by the Karakoram, 1867-08. 
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(5 ) Survey from Peshawar to Fyznbad In Budakshnd, 1870, 

(6.) Exploration of the Namcho or Tengri Nur lake in Tibet, 1872, and HaviMar'a 
journey from Kabul to Bukhara, 1872. 

(7.) Account of the survey operations in eastern Turkistdn, 1873-*74, in connection 
with the Yarkand Mission, by Capt. H. Trotter, HE. 

(8.) Survey from Badnkslian to Koldb, Dnnvaz, and Kubadian to Bulakh in 1873. 
(9.) Journey from Jaldlabad to Sarhadil-i-Waklmn by tlic Baroghil pass in 1878. 
(10.) Journey from Loll in Ladtfkk to Liman, and thence by Ghctang to Odalgnri 
near Te/.pur in AsiVm, July 1873 to March, 1876. 

(11.) Indus river from Amb to Bnnjl; YasBin to Mnatuj and thence to Barkulti ; Sal’ 
La,spur to D oil bah near Dir; Mianknlai to Pachat near New Kunar by 
Nmvngi nnd Nawngi to Abazai in 1876. 

(12.) Mr. E. C. Ryall's exploration of Hundes to the north of Kuniaon and Garlnvdl, 
1877. 

Account of the operations of the G, T.S., India, Vol. I, (1870), II to IV, (IS7&). 
Debra Diin, 1879. 

Section E,—-Satlaj to the Indus, 

1. Journal of a tour tlnongh part of the snowy range of the Himalaya moun¬ 

tains and to the souices o! the nveis Jumna and Ganges, by J. B. Fraser. 
London, 1820. 

2. Travels in the Himalayan provinces of Hindustan and the Pan]&b; in Laddhh 

and Kashmir , in Peshawar, K&bul Kunduz ami Bokhara, by W, Moororoft 
and G. Trebcck, f 10 m IS19 to 1825, edited by H. H. Wilson, London, 1811. 

3. Account of Kocmawni m tlic Himdlayng, by Gnpt A. Gerard. London. 1841. 

4. Notes on Moorcroft’s travels in Ladakh and on Gerald’s account of Koonawnr, 

by Capt. J, D. Gimningliam. J. A. S., Ben., XIII., 172, 22B. 

6. Journal of n trip thiough Kuln and Lahul to the Ckuimircn lake in Ladakh 

in 184 G, by Capt. A. Cunningham. Ibid, XVII., i., 201. 

C. Kashmir and das Reich tier Siek, by C, Von Hugel, translated into English 
by Major Jervis, Loudon., Ifiifi. 

7, Notes of a visit to the valley of Kashmir in 183G, by Baron Hugel. J. A. S., 

Ben,, V„ 184, 303. 

8, Travels in Kashmir, Ladakh, Iskardo, the countries adjoining tlic mountain 

course of the InduB, £cc, t by G, J, Vigne London, 1842. 

9. Notice by Vigne of his travels in Kashmir. J, A. S., Beu,, V,, 66. 

Description of the valley of Kashmir, Ghazni and Kabul, by G-. J, Vigne. Ibid, 

VI., 706. 

10. Ladakh, physical, statistical, and historical, with notices of the surrounding 

countries, by Major A, Cunningham. London, 1854. 

11. Abstract journal of the routes to the sources of the Pan jab rivers, by tlie 

same and A. Broome. J. A. S. Ben., X,, 105. 

12. Correspondence of the Commissioners deputed to the Tibetan frontier, by 

Captain A, Cunningham, lhd, XVII,, i,, 89. 

13. Memorandum on the boundary between the territories of MahaiAja Giilab 

Singh arid British India as determined by the Commissioners, by J r D. 
Cunningham. Ibid, XVII,, j„ 295, 
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H. Memorandum on the district of Bussahir mid the pacification of the disnffoot- 
ed portion of the inhabitants, by G. C, Dames. Lahore, 1859. 

15. Journal of a tour through Jlungrung, Kunawur nnd Spjti in 1838, by T, 

Hutton. Ibid, VIII, 90 1 IX, 189, 555. 

16. Journal of a trip to the Buvenda pass, by the some. Ibid, VI, 501. 

17. Diary of nn excursion to the Boornn nnd Shntool passes over the Ilimrtlnya, 

byE Madden. Ibid, XV., 70. 

18 Journey from Soobathoo to Shipbe m Chinese Tartnry, by J. G. Gerard. Ibid, 
XL, 363. 

19. Report on the valley of Spiti, by the same, Ibid, X., 198; nnd by W. 0. Hay. 

Ibid, XIX., 429 ; see also As. Res., XVIII., 239. 

20. Notes of ti trip from Simla to the Spiti volley and Chomoriii lake m 1861, by 

W. Theobald. Ibid, XXXI,, 480. 

21. Illustrations of ancient buildings in Kashmir, by H. H. Colo. London, 1869, 

22. Kashmir, the Western Himalaya, nnd the Afghan mountains, by Dr. A. M, 

Vcreherc. J. A. S„ Ren., XXXV, ii, 89, 159. 

23. Western Himalaya nnd Thibet a narrative of ft journey through the mountains 

of northern India during the years 1817-48, by T. Thomson, M.D. London 
1852. ' 

24. Voyage dana I'lnde, by V. Jncquemont. Pans. 1841. 

25. Letters from India, describing a journey m the British dominions of India, 

Tibet, Lahore, and Cashmere during 1828-31, by the same. London, 1834.' 

26. Notes taken in 1829 relative to the territory and tho Government of Isknrdo 

by C. M, Wade. J. A. S„ Ben., IV., 680. ' 

27. Notes on Isknrdo, by Vignc. Ibid, V., 56, 3GS : VI., 773. 

2S. Tht abode of snow *. oliaermthsm on. a. ysomey twin Ohineae Tibet to the 
Indian Caucasus, through tho upper valleys of the Himalaya, by A. Wilson 
Edinburgh, 1876, 

29. The Jumnioo nnd Kashmir territories: a geographical account, by p Drew 
London, 1876. } ' 


30. The northern barrier of India, a popular account of tho Jummoo and Kashmir 
territories, by F. Drew. London, 1877, 

3L. A Qarettcw of Kashmir and the adjacent districts of Kishtwnr, Dliadraw/lr 

f,7 Ch( nnd thc Yall °y 0f Kislicngangn by Capt, 
E. Bates, B B.G. Calcutta, 1873. 

32. Handbook to Kashmir, by Dr. Ince. Calcutta, 1868 
S3 Recollections of I), tlio Hon. 0. H. Itotagc. lolulo „, , M7 . 

ZiZmx mmrs 01 tta Va “ eii ™ «“■ <Mvm. 


^ ~ *“■ » ** * n«,. 

f’ HnnhngintteHhotttajn.byR.n.^op loM , M0 

* ’ ’Tm^ * T "" ,Ct “ l th “’V A. KuiloCi. Xonctan, 


* '.s use ss* »—• - 

o'L Fiuui the Hebudes to the Himalayas bv v r- n„v. • 

U ‘ U ^ Gumming, London, 187G. 
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40. A grammar and vocnbulary of tlio Kasliiuui language, by M, P, Edgworth, 

J. A. S„ Ben., X., 103S 

41. A grammar of the Kashmiri language, by R, Leach. Ibid, XIII., 307, 553. 

42. Kashmiri vocabulary and grammatical forms, by L. Bowling. Ibid, XXXV., 

ii , 225. 

43. A vocabulary of English, Haiti aud Kaslimin, by Capt. II. H. Godwin Austen. 

Ibid, XXXV., l., 223. 

44. A vocabulary of the Kashmiri language, by Dr, W. J. Eimelie. London, 

1872. 

45. Kosliniiri test-words, by the same. J, A S., Ben,, XXXIX,, 95. 

46. A vocabulary of the Koonmvnr language, by A. Gerard. Ibid, XI., 479. 

47. Manners and custom of the Cards, by G. W, Lcitncr. Ind, Ant., I., 7 S 

84, 187. 

48. The languages and races of Dardistou, by the same. Lahore, 1877. 


Section F.—,Afghanistan* 

(«)—BAnucnraTAir. 

1. Notes falcon on a tour through part of Baluchistan in 1838-30 by Hnji Abdun 

Fabi of Kabul, edited by It. Leech J A. S„ Ben., XIII., C67, 786. 

2. Some account of n journey from Kuirachce to Hinglaj in the Lus territory, 

descriptive of the intermediate country and of the port of Sonmenuee, 
by F. Hart. Ibid, IX,, 134. 

3. Map of the route to Hmgluj, by the same, Ibid, IX , G15. 

4. Journeys m Balochistrm, Afghanistan, the Pan jab, aud Kalnt, by 0. Masson. 

London, 1811. 

5. Caravan journeys nnd wanderings in Persia, Afghanistan, Turkistan, and 

Baluchistan, by J. P. Perrier. London, 1350. 

6. Travels in BcloclusUin and Scmde, by II, Pofctinger. London, 181G. 

7. Central Asia, Part Hi., Bnlocliistau, by Col. MacGregor. Calcutta, 1876. 

8. The country of Balochiatnn, by A. W. Hughes. London, 1877. 

9. Gazetteer of Sind, by the same. London, 1874, 

10. Report on the country between Kunachce, Tattn, nnd Sehwnn Scinde, by 

E. P. do Ln Hosto. J. A. S., Ben., IX., 907. 

11. Brief history of Knlrtt, brought down to the deposition and death of Melirab 

Klmn Bralioee, by R. Leech. Ibid, XII., 473. 

12. Memorandum on the Belooh tribes in the Dora Glum Khan district, by 

Capt. Mincliin. Lahore, 18C9. 

13. Sindh nnd the races that inhabit the Indus vaBcy, by R-. Burton, Loudon, 

1851, Corespondence relative to Siwlc, 1836-43, presented to both 
houBGH of Pailmment by Iler Majesty's command, Calcutta, 1814. 

14. Note on the Brnliooes, by F. Ilart. Ibid, X., ] 3G. 

10. General notice of the tubes of Kujjukzye?, by the same. Ibid, IX., 1214. 

1G, Report on Upper Sindli and the eastern poition of Uutcbee, nitli n memo¬ 
randum on the BAouc'nce nnd oVner triWs oi Upper Sindh nnd Cutthee, 
by J. Post a ns Ibid , XII,, 123 

17, Vocabulary of the SoukI language, by J, E, Enstwick. Bombay, 1843, and 
J. A. S., Beu., XII., I. 

H 
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IS. 

ID. 

SI. 

22 . 


23. 


SInrIhi and English dictionaiy, by G. Stack Bombay, 1868. 

Sintllu ruling-book, by Dr. E. Trunipp London, 1858 
Giaumai of the Smdlu language, by the same. London, 1872. 

Grammar of the Smdlu language, by W, H Wathen, J. A. 8 , Ben., VI,, 347. 
Epitome of the glams of the Brahmky, the Balochky, and the Panjabi 
languages, with vocabularies of the Bnraky, the l’nshi, the Laghmmii, llie 
Cnshgan, the Teerhoi, mid the Dcoi dialects, by Lieut R. Leech, Ibid, 
VII., 53 S, (JUS, 711, 780. 

A Balochec grammar, by E. Moekler. London, 1877. 


(5) —TYe&teiin rnosTtEit. 

24 Nnrratne of n journey into Khora^mi nud the countries north-cast of Persia 
in 1821-22, by J. lb Fraser. London, 1825, 

25. Extracts from a dcmi-olBcinl report on a mission into Khomsun, by A. Conolly. 
J. A. 8., Ben., X., 11(1, 718. 

28. Ibn Hank ill’s nc count of Ebora«an. by W. Anderson. Ibid, XXII,, 1G2. 

27. A description of the country of Scisfnn, by R, Leech, llnd, XIII,, 115. 

28 Sketch of the ply *ieal geography of Scistnn, by A. Conolly. Ibid, IX., 710. 

29. Journal ki.pt whilst travelling in Seistau, by the same. Ibid, X., 319. 

30. Narrative of a journey from Hcinnt to Klnva, by Capt. J. Abho L. London,1843, 

31. Central Ana, Part rv,, Persia, by Col. MacGregor. Calcutta, 1871. 

32. Narrative of a journey thiongh the Provineo of Khorasan and on tho north¬ 

western frontier of Afghanistan in 1875, by Col. 0. II. MacGregor. 
London, 1879. 

33. From the Indus to the Tigris : a narrative of a journey thi ough the countries 

of Raiucliistnn, Afghanistan, Khorasan, and linn in 1872: together with a 
synoptical grammar and vocabulary of the Brnhoe langungc, by II. W. 
Bcllcvv. London, 1871. 

34. Clouds in the east: travels and adventures on the Pcrao-Tiukomnn frontier, by 

V. Baker, London, 1870. 

35 Journey on the Turkoman frontier of Persia, by G, Nnpicr. P. R, G S., XX,, 8. 
3(5 Eastern Persia : an account of the journeys of the Poiflinn boundary com¬ 
mission, 1872. London, 1876, 

37. The sixth gloat oriental monarchy, or the geography, history, and antiquities 
of Parthrn, by Professor Ravvlmson. London, 1S7G. 

33. The seventh great oriental mourn chy, or a history of the fiamninns or new 
Persian Einpne, with liotiees, geographical and antiquarian, by the same. 
London, 187(5. 


39. 


Persia, from the earliest period to the Arab conquest, by W. S. W. Vimx. 
London, 187(5. 


(c)—A fghanistan. 


40. Jouinry from Bengal to England through Kashmir, Afghanistan, and Persia 
into- RuF-ria, by G-. Forster. London, 1798. 

11. Account of the kingdom of Calnil, comprising a history of the Afghan 
nation, by M Elphinstone. London, 1818. 

42. Account of the kingdom of Cnhul and its dependencies in Persia, Tru tnry, and 
India, a view of the Afghan nation and history of the Dooinuuco 
monarchy, by the Barne. London, 1842, 
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43. Narrative of a visit io Glimmi, Kabul, and Afghanistan, by 0. Vignc. Lon¬ 

don, 1810. 

44. Journey to nud residence in Cnbul, by A, Barnes, London, 1842, 

45. Journey to the north of India overland fiom England, by A, Conolly. London, 

1831. 

46. Ariann Antiqua: a descriptive account of the antiquities and coins of 

Afghanistan, with a memoir on the buildings called topes, by C, Masson, 
by H. H. Wilson, London, 1-841. 

47. Ancient geography of India Buddhist period, by A. Cunninglinm. London, 

1871. 

48. Memoirs of Zelm-ed-in Muhammad Baber, written by himself in Jnghntas 

Turki, translated from the Persian veision by Leyden, and Erskine. Lon¬ 
don, 1S2G. 

■10. Gfeogiaplncnl notice of the valley of Jalalabad, by G. S. MacGregor. J. A. 8, 
Ben., SI, 117. 

50 Notice of Jalalabad, by J. G. Gerard, Ibid, III,, 325. 

51. Journal of a political mission to Afghanistan in 1857, by Dr. Bcllew. 

London, 1802. 

52. On the lughlcmd legion adjacent to the trnns-Indus frontier of India, by 

Col, J. T. Walker. R G. S. J., XXXII ,316. 

63. Central Asia, Part II, Afghanistan, by Col. MacGregor. Calcutta, 1875. 

54. Survey operations of the Afghanistan expedition, the Kurrniu valley, by 
Capt. G. Martin. P. II, G S., I., 617, N. S. 

65. Afghan geography, by C. R Mnrklinm P II, G. S., XX., 4, 187C. 

66. Mountain passes on the Afghan frontier, by the same. Ibid, I., 38, N. S. 
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CHAPTER II. 

Physical Geography of the Himalaya. 


contents. 


The Himrifayn. 


Tlie IlinuWayan river basins—The Indus Limn—Subordinate systems of the 
ImliiR basin , The Ganges bnsm—Subordinate bystems o£ tlie Ganges basin j Tlio 
Binhmaputva basin—Subu I’dinate systems of the BrnJimnpntra bniin ; System a of 
Tibet—Lob-Nor basin , Oxua hnsin. Plains of Hindustan—Indus plnin ; Indian 
desert; G angelic plnin ; As Am valley ; Bhdbar ; TarAi ; Suvdliks; Diins Extent 
of RhAbar—Cause of the deposit—Hodgson's oceanic theory ; Ftuvintile theory ; 
Tarfti ; Siwiiiiks ; Huns ; Ganges fo Bjahmapntra; Lower Himftiayft. Mnfeiials 
of iha mountains—Eocene pen oil; IHorle of mountain foimniion j Mountain* 
sculpture ; Ice-wedges ; Avalanclice , Glaciers; Rum ; Rivers. 

We have already decided to restrict our use of tlie word 
‘ Himalaya’ to that portion of the great 
mountain girdle which lies between the bend 
of the Indus on the west and the unexplored gorge of the Binhina- 
jultra on the east. Hodgson, in 1849, estimated tlie length of this 
range at 1,800 miles with a mean breadth of about 90 miles, a maxi¬ 
mum breadth of 110 miles, and a minimum breadth of about 70 miles. 
In fixing the breadth of tlio Himalaya, however, as in determining 
its length, we have similar difficulties to contend with. Fur, as wo 
have soon that the popular estimate as to the boundaries of the range 
may possibly be correctly extended both cm the east and on the west, 
so on tlie north, the channels of the Indus and the Brahmaputra, 
which are commonly assigned as tlio northern limit, arc found in it 
plateau, hut little lower titan the jjusses by which the traveller crosses 
the hi at line of snowy mountains into Tibet. On the south, we 
have a well-nunkod descent to tlio plains of India, hut on the north 
i lie re is no immediate descent to a lower country beyond. On Urn 
contrary, range after range is met with to the north, many of which 
may compete in altitude with the snowy mountains seen from the 
plains of northern India. 

Before proceeding to a closer examination of tlie form of that 
portion of the Himalaya lying within tlio 
province of Kumaoii, it will be com onion t 
briefly to describe the liver-basins throughout the Himalaya and 


Hivcv-basim. 
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endeavour to I race* the jgcneial law underlying Uieir airimfoment. 
For a, HiU depend, in the main on the direction oi the gimi ranges 
nnd the position of the great peaks, a consideration ot it will conduce 
Cm a cleaver apprehension of the entire mountain system itself as 
^ ell as of the relations of its various parts. We find that 
from a water-patting about longitude 81° east and almost imme¬ 
diately due north of Kumaon, the diainage of the southern part 
of the Tibetan plateau Hows north-west in the Indus and south-east 
in the Brahmaputra. These two rivers maintain a course along the 
length of the table-land, and receive as they proceed the drainage of 
a large part of its breadth ; the exceptions being, first, the eastern 
bolder, which apparently is drained by the Lu-tsc, the Lan-tsang, and 
the Jim ut-us.su, one of the sources oi the Yang-tse-kiang fl second, an 
occasional strip along the southern edge from which the water passed 
off* more or less directly to the south through the Himalaya; and 
thud, the north-western park from which the water has no escape, 
but is collected in lakes at the lowest level it can reach. 8 Ihc 
waters thus accumulated in the two great streams arc at length 
discharged hy two openings in the Himalayan slope through the 
plains of India into the Indian Ocean. Ho great portion of the 
drainage of the table-land, so far as we know, passes in the opposite 
direction through the northern slope, and the area that discharges 
itself southward at points intermediate between the debouches of 
the Indus and the Brahmaputra is with one exception, that of the 
xSatlnj, comparatively small. The waters of the northern slope with 
a small area of the table-land adjoining flow down to the plains of 
eastern Turk is tan : while, in like manner, those of flic southern slope 
with the drainage of the exceptional area along the southern border of 
the table-land which passes through the line of water-parting from the 
north, gwv rise to such rivei'o as the Jhikim, Chi nab, Bavi, Jumna, 


1 From Prejevalsky's Mongolia (London, 1876) it would appear that Ins 
Pmrkbau Buddha langeWrVR, in 96* longitude, the north-eastern termination of 
tlw Tibetan plateau Tins range forms the southern boundary o£ the Tsai dam plain, 
which, according to native report, extends thence to Lob-Nor. The Nbtnokhun-gol, 
which rises on the southern face o£ the "Burhhan Buddha range and joins the Bamn- 
pul, does mt appear to he a feeder c£ the Hoang-lio or Yellow liivcr, which has its 
origin out'ide the Tibetan plateau To the south of the Burkhan Buddha range the 
elevation is from. 13,(100 to 15,000 us fat as the Murui-ussu, the bed of winch, where 
seen by Prc jevalsky, was 13,000 feet above the level of sea with a channel 750 feet 
bnacl in January,' The name ‘ Mvmn-ussu’ signifies ‘the tortuous river,' and, 
recording to Yule, it is the Bn-chu of the Tibetans, the Brms of Marco Polo, and 
the Yftng.tie-V.iHng or Blue River of the Chinese. 2 By the Satlaj. Kara AH, 

and Aran. 3 Examples of river-systems without an outlet to the ocean 

are to be found in the ba:ins of the Ca-pian, Aral, Balkhash, Lob-Nor, &c. 
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Ganges, Kali, Gnmlnk, Kosi, nnd Tisla. Wo ihns hoc lhal, the 
northern crest of the table-land or tlia summit of its northern slope 
practically forms the water-parting between the rivers that flow 
southwards and those that lose themselves in the plain of Gobi In 
the southern crest we have a subordinate water-parting separating 
flic rivers that fall into the Indian Ocean into (wo classes j first, those 
that rise on that slope and flow directly down it to the plains of 
Hindustan ; and secondly, those that are collected along the table-land 
and are dually discharged also through the southern slope, chicily by 
two concentrated channels at distant points towards the ends of 
the range. Captain floury Straehey 1 lias called the northern crest 
of the table-land the Turkish, and the southern the Indian water- 
parting. 

If we examine the river-systems having their soui*ce in the 
j ^ k Himalaya, we find a regularity of plan and 

arrangement which at. fust .sight Avould not 
be expected. Talcing the Indus basin and ib system, we see that 
the Satlaj and nil the rivers that join theTmlus on its left hank have* 
a soutli-westeily direction towards tlm Aiabian Sea. On the cast 
this system is bounded by the small inland basin of the Kajrgnr, 
which receives the drainage from an inconsiderable portion of tlio 
outer hills between the Satlaj and the Jumna, and finally loses its 
waters in the Indian desert. The* eastern water-parting of the Indus 
system is found in tlic elevated range extending from the nmin 
Hiinhlayan mass along the left, bank of the Satlaj to lid pur, and is 
continued thence in the uplands bordering the ichddir of’ that river 
until it meets the Arvali (Aravnli) range which constitutes the 
north-western aim linen fc of the table-land of Central India. The 
character of the slope towards the south-west will be best understood 
from the following table of heights taken along* the course of the 
Satlaj to Ludhiana, and thence by the Grand Trunk Road to the 
Jumna :—Tam, about two miles below the junction of the Panjnad 
and Indus, 337 feet above the level of the sea ; Bahiiwalpnr, 375 
feet; Nur Shah, 481 feet; Pi'r Kb Alts, seven miles north-eaat of 
Bahdwalgarh, 548 feet; Fazilka, 588 feet; Firozpnr cantonment, 
645 feet; Jagraon, 765 feet j Ludhiana, 806 feet; Ambalia Church, 
899 feet; and Madalpur, on the banks of the Jumna khuclir, 906 
ij. R. G. S„ XXIII., p. 7, 
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fret. From Hoilnvdln in the Fn-ozpur district southwards on Urn 
meridian vu v have Hodiwitlu, 718 foot; Alimadwula, 705 fret ; 
Sira, on st iiionnd, 737 fret} level of Samblmv lake, 1,184 feet. 1 
Tlu *'0 ob-wi rations ‘•how a slight depression towards tlio south in 
addition to that towards the south-west, and would make ua include 
the Kaggar inland basin in the Indus system. The Sotra or Hakra, 
tin* uu'-ient river of the Indian desert, seems, however, to have once 
hud it- debumdu* in the Han of Kaclih, 2 and would therefore, bo a till 
entitled to lie considered separate. To the west the lUivi and tho 
Chinali run in lines almost parallel to Hie Satlaj, as well as him Jhilain, 
from the town of that name, until it takes a bend to tho south to it,a 
.junction with the C’hin/ib To the west, tho water-parting of tho 
Indus commence*, at Cape Homm on the Arabian Sea, and advances 
ncnily northwards along the Hala mountains to the east of Sob nib, 
Iwdiit, and (^netful) (Kwatab). It thence continues in the same, 
diriJiou along the western fSulamuin lango, also known as tho 
Konak, and Kiib Jiulran range to the Safed-koh, at the head of 
tlu- Knrram valley. Thence it follows the crest of the fttfrdkoh 
westwards to tlin hills north of Ghazni, where it separates the 
southern affluents of the Kabul river from the waters of I he small 
inland burin of Jake Abistidn. The direction is then continued north- 
westerly to tho ridge separating the head-waters of tho Argnncl-fib 
Irmn those of the Kabul river, and again in the range that separates 
the waters of the Ilalmand basin flora the most westerly affluents of 
ilu- Kabul river, whence a transverse ridge near the pass to Bam inn 
mwret* ttw Hue of vmtei -parring witb the TliruYa-Vnsh. Kor 300 
mde.** the line foliow> tile Himlu-kush to its junction with tho great 
T.iglnhuuliaslt Pamir near the Baroghil pass. It then follows the 
Mir/tugh range, 3 but cuts through it around by the Karakoram 
pa>s to the north, so as to include the tributaries of the Shayok, and 
proceeds in a south-easterly direction by tho Aling Gang-ri to its 
junction with the Gang-ri at ICailds, whore a transverse ridge 
separates the head-waters of the Indus, tho Brahmaputra, and tho 
traus-Himalayan feeder of the Ganges system. The Indus has a 
ength of 1,800 miles, and, according to Hr. Saunders, its basin lias 
an area of 372,000 square miles, 


cJ ‘llb.b , ,]““s74 ’ ™ ">? tel; river ol the Indian desert, 

(LlKk.gn.ul J, Wh should he rlSnStl'l, «-» «•*»“ 
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The Hula jmmntaiflfl to tbcsouilinf tho Alula pass are better knoirn 

SnbDHiniiifo 0 f as the IChirthar lulls and as the Puhh hills, 

tiie Indus basin and the drainage from them loses itself in tho 

plains before it can reach tho Indus. The same may be said of the 
drainage through Hie Mala and Bolan passes, and that by the Thai 
valley. To the north, the Luni, Gonial, Kurram, and ICabul livers, 
each possessing a perennial stream, have an easterly course more or less 
parallel to ouch other, and break through the range bordering tho 
right bank of the Indus by deep and narrow gorges which form tlio 
passes into the upper country. The Kabul river itself is the drainage 
channel for the very elevated country from the hills north of Ghazni 
to the Btivoghil pass north of Ohitrill, and from Naushera to the pass 
leading to Bain inn, and thus forms a compact subordinate system 
well deserving of separate study. 1 Tho upper waters of tho Jliilam 
drain the Tile and Kashmir valleys, and have a general direction 
between west and north to Muraffiirabad, where they unite, ami, 
meeting a meridional ridge, take a bond southwards to tho plains. 
The Chiimb, in the upper poition of its eoutse known as the Chan¬ 
dra, has a similar direction between west and north until it meets 
the spurs from the range which forms the water-parting between it 
and tho Jliilam, whence it seeks an outlet southwards towards the 
plains. The Ravi runs in a valley parallel to that of the Chmab 
and sontli of it until it meets tlio outliers of the range that forms 
the water-parting between it and the China!), when it also turns 
suddenly southwards towards the plains. Next comes the Bills, 
which has also a westerly direction until it meets the ridge between 
it and tlio Ravi, when it takes a bond to the south through the outer 
hills. Tho iippei course of the Satlaj lias a similar westerly trend 
until it meets the great obstruction culminating in the Leo Porgyul 
peak, after which the direction is between west and south until it 
enters the plains. A range runs between the Satlaj and the* southern 
branch of the Indus from the meridian of Tirfhapuri by Gar, to 
where it is joined by the ridge connecting it witli Leo Porgyul, and 
thence into Ilupslm to the north of the Tso Morin lake, and consti¬ 
tutes the subordinate water-parting between the Satlaj itself and the 

1 Tot interesting articles on tiie tiaefc between the Arabian sea and the Gilgifc 
]iver by Mr O U Morklwm, see Piarowliim II G. 8, JB79 tie mountain paves 
on tile Aftfifa frontier of Hi iti-li Tnclia. p 3S the upper basin of the Kflbul river 
p 110 the basin of the Hehtiimd, p. 191. 
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Tims wo soo that the groat feeder, of the Indus .system 
from the .vest have a similar character, and that those iron, the east, 
from the HimMava proper, have a general westerly direction, >n tho 
upper portions of their courses in the lulls, until they tarn south¬ 
wards towards the plains, where the direction is south-west to then- 


junction with the Indus. 

Next we have the Ganges basin with its subordinate systems. 

To the north, tho water-parting, ns a rule, 
The Ganges basin. f o u 0VW the ghat-line of tho Himalaya ami 

on tho extreme west separates the sources of tho Jndh-Ganga, one 
of the head-waters of the Bhngimtlii, from the Hop-gadh, an affluent 
of tho Sntlaj. North of Kumaon, however, we have a phenomenon 
similar to that observed near the Karakoram 1 pass, where the waters 
of the Shayok, Yarkand, and Kiirakash rivers have a common origin 
in that elevated plateau at no great distance from each other. Y o 
find that to the east of the TJntn-dhuva pass, north of Milam m 
Ivumaon, the water-parting of the Ganges basin crosses to the north 
of the ghat-line to a place called Tara, where the sources of the 
Satlaj and tho Kanmli lie close together, t( divided by an almost 
level plain, across which a man might walk from ono river to the 
other in an hour or two, without a vertical ascent or descent of 500 


feet,” yet tho waters of one stream seek the sea at Karachi, and oi 
the other by Goalundo. Further east the water-parting is continued 
in the ghat-line to the Aran river, which has its sources to tho north 
and forces for itself a way through the Himalaya to the plains. The 
water-parting then follows tho eastern boundary of Nepal to the 
plains, where an intricate system of drainage is met with, throwing 
off feeders sometimes to the Brahmaputra and sometimes to tho 
Ganges down to thoir junction at Goalundo. Following the line 
on tho west from east longitude 79° 11' and north latitude 25°, wo 


1 Dr. Scully describes the appearance of the country between the top of ono 
of the Shay oh gorges and the Kdrakoram pass thus •—“ At the top of the ascent i 
fitrange sight met our eyes, for we found ourselves on an immense undulating plain, 
the pipsnne, which looked like the top of the world * * Northwards, in front of 
us, we saw a few irregular tlnt-toppc-d hillocks, they looked like scattered about * * 
I had occasion to look back in the direction of the route by which we had come. A 
fine snowy range r»f mountains met my view and looked quite continuous , hut, of 
<*«iiiT*y. tins was a deceptive appearance, as we had passed through this chain without 
r rousing any pass." Tina was the StuztAgli range, whilst the KAmkornm pass, cIir- 
Hut about 25 miles ahead and forming the water'parting, lay amongst the seeming 
hillocks, a fact which shows that though a range may foim n water-parting, a water- 
paiimg does n..f always form a part of a range Colonel Gordon gives views of the 
Karakoram pass m lus ‘Roof of the World,” 1 
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find in fcho extreme north-west that the water-parting' keeps to the 
crest of the range running along- the left bank of the Baspa, an 
affluent of the Satlaj, and is continued by Hnttuto the ridge on which 
Simla is built. Thence it proceeds southward, and then eastward 
along the right bank of the Girl to the junction of that stream with 
the Jumna near Hdjghdt. Here the water-parting turns southwards 
along the line separating the drainage urea of the ICaggar system 
from that of the Jumna, and continuing along the Aivali range 
and the edge of the Malwa plateau, passes through tlio Jubalpur 
aud Manilla districts, separating the sources of the iNeibudda- 
from those of the Son, and then along the range connecting the 
Siitpuras with the Riijmahal Kills to the plains, where it follows 
u corn’se along the left bank of the Sabanreka to the sea. Mr. 
Saunders has given the length of the main stream of the Gau¬ 
ges as 1,514 miles, and the area of its basin at 331,000 square 
miles. 

The Ganges basin, like that of the Indus, possesses several subor- 
Knba retaliate systems of dinafco systems that may be called in their- 
Die G.in&es basin. order from west to cast, the Jumna-Gkinges, 

K am till, Gandak, and Ivosi systems. The alpine basin of the Jumna- 
Ganges system is bounded on the west by the well-defined range 
which descends from the Jamnotri group of peaks to the Satlaj river, 
and on the east by a similar ridge descending from the ISTauda Devi 
group of peaks and separating the waters of the- Pindar from those 
of the Ilimiilayan Sarju. To the north, the ghat-line separates it 
from the source of the Karnah on the east, and the source of the 
Satlaj on the west. Although the upper- waters of both the Jumna 
and the Alaknanda, or principal source of the Ganges, have at first 
a westerly direction, they soon take a bend to the south, and form 
the main channels to which are directed their affluents from either 
side. It is remarkable that, with the exception of the Ramganga, 
which unites with the Ganges in the Parukliabad district, neither the 
Juimm nor the Ganges before their junction receives any consider¬ 
able affluent of Himalayan origin during its course through the 
plains. The western boundary of the alpine basin of the Aamdii is 
marked by the lidge extending from the Nanda Devi group between 
the Pindar and Sarju rivers, already noticed. The eastern boundary 
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,, lw . lk . Id til.' w-,1 tl.o Snrj.i, J<uni S niig B , hon, ami Null 

nl L dm plains in m.«- -divan. a, the Bird*. Thru the 
K',maii, and ttUm form the Karmlli, and further east we have iho 
Jhinmak orIJApti «»* its affluent* AU twite in the phnn> to Lonn 
l)l0 Gh.™, which ioin> the Gauge* to the -south of the QliA»j.Mr 
district. ° But this unitiV.no law is hotter exemplified m tlio alpine 
Win of the ftandnk, which reach™ from the Dhaulagiri group 
U the Go^iu-tlum group of peaks. We have here seven nver.s 
jian,oil hi order f.om west to wist, the Bnrigftr, Narayam, Svoti- 
gaudaki, Jtiusyfmgdi, Daitundi, Buvhiya-GamUki, and Trisiil- 
f Jandaki. Them are called the rt-ven Gawhtki hy the Nepalese, and 
mule their wafers ai Trilwni within the hills to form the Uandak 
lirer of the plains. Hen* we have wlmt Ilodgson 1 terms an admi¬ 
rably defined natural divwmi lying between two great groups of 
puife.. In the same maimer as the Karinili basin is hounded on tlie 
ve-fc hy the opnr descending fium the Nanda-Dcvi group of peaks, 
and on the east hy the ridge from the Dhaulagiri group, so the 
ifcutg&r of the Cfandak system does nut receive n single streamlet 
from the westward of the Dhaulagiri ridge, noi does the Tii-atl of 
the same system icecive any water from the cast of Iho ndgo 
descending from Go>din-thiin. The alpine lwidn of tlio ICosi lies 
between the Godim-thiui group and the Kaiichinjinga group of peaks, 
and, like the Ganduk system, consists of seven rivers, 3 known as the 
seven Kn->V The-e, named in their order from west to east, nve the 
Milnmchi or Indiawati, the Bhotiyn-Kud, Tamlm-Kosi, Jjiklm-K osi, 
Dud-Kod, Arun, and Tamm or Tamov. Tlio Avnn has one of its 
?om ei-> to the north of the line of snowy peaks seen from the 
plains, and the Tumor is also said to have trans-nivean affluents, 
hut all the others rise on I lie southern slope of the Himalaya, 
nnd unite within the hills at V araha-Iv.shetra above Nath pur. The 
Milmrdinrdc systems of the Ganges basin thus appear to he strongly 


t haraeterncd by a common origin within an area bounded on the 
north by the ghat-lino, and on the west and cast by well-marked 
pinups ot culminating peaks, whence ridges descend and form the 
u an-r-parting between successive svdmns. 

11 s. e hi , m I tele 0/1 the thin •/, h.ism, J. A. s Hen. X VIII , 7 fil 
XA II , n Of’. 


1 /turf, 
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The Brahmaputra basin in it* iiill extent has not been explored, 
but sufficient evidence 1ms hem roller toil by 
B i.ili ampul in i.n sin recent travellers to show that iium I lie n liter- 

purling between the sources of the Brahmaputra anrl the Indus, (lie 
northern watei-pinting uf the former river continues in a range of 
lofty peaks rm it-; left bank to tlie bend toward* the south, by which 
il miolic* tin* plains of India. This range has a direction „south-m>t, 
ami to the \ve*t at the JSbtli meridian in Miiih-ieutly distant from the 
Bralmuiputui (o allow of such affluents as the Chiiehu and the Churl ,i 
i‘i\cvs. About the tftith meridian, a line of peaks culminating in the 
'Turgot La stretch in a north-easterly direction to the* Gydkli&rma 
group of peaks, south-east of the Kyiiring-clio or Ivynring Jake, one 
<d the sources of the Nnk-cliu-kha. The drainage of the southern 
slope of the range i* sent by the Dumphu-clm into the Kyaring lake, 
so that the northern water-parting or the Brahmaputra must here 
nppioaeh niueli closer to the rivei and run in a south-easterly direc¬ 
tion. On the 80th meridian, it descends as low as the fiOHi parallel 
ui tlu* Sliiang L.ilm lange, which appeals to he connected with the 
great Ninjin-thruigla range of snowy peaks to the south of the dang 
Nnmriio oi Tengyi-Nor lake with a trend to the north-east, for it 
gives the head-waters of the Ki-clni 01 Lhasa river fiom it* southern 
slope, as well as other important streams further east, regarding 
which our information is still very imperfect. To tlio north-east wo 
find the Nak-ehu-kha or Hota Snnpo, a large river that issues from 
the Clmrgut lake about north latitude 32° and east longitude 89°, 
and flows eastward, having its drainage area on the south, hounded 
by tlie water-parting between it and the Brahmaputra basin. This 
great river takes a bend to the south, and according to one of the 
Pandit explorers, 1 flows by Tsiamdo on the road from Lhasa to 
Batlumg, and tlience through Aindu to China, under the names 
Macliu and Konkong. These names would connect it with the Yang¬ 
tze, but if it (lows by Tsiamdo it should be one of the branches of the 
Lafi-Tsang, the name of the upper portion of the Mekong ol Ram- 
bodia river. Des Godina notes tliat the Nu-Tso or Lu-Tse is known 
as tlie Ngen-kio in Tibet, a name which may perhaps be referred to 

1 Cr T S Hep , 1873-75, p (53, The Athenmim of the 17th April, 1 880, nnitomiccn 
Ihe avuvnl of Colonel Prejevnlsky at Ndk-cliu-kha, about twelve ran robes north of 
Jdima., and wo shall doubtless obtain some solution of the problem connected 
\wtli tins nvei fiom this great traveller, 
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the Nak-i'lm, imil it would then he the head-waters of the Salween, 
v liil«t i.t-Iif-r- claim it as the .source of the Ira wadi. All that can, 

therefoie, be .-aid is that there id a groat river in eastern Tibet, 
hetvi on which and the Brahmaputra i s an unexplored tract of 
remit rv, ami within it will bo found the eastern water-parting of 
the Brahmaputra. So far as we may conjecture from the imperfect 
main inis sit our command, the range that forms the northern water- 
parting of the Brahmaputra takes a .sudden bend southwards 
between the flfith and £*7th meridians along the right bank of the 
Lu-Tsc. Thence one branch proceeds westwards in the Pafckoi 
r.mgo, and another .southwards, between the Irawadi and Salween. 
'}\f the the ting foJJow^ the crest of the Tatlioi 

nmge, mid is continued westwards in the Manipur, Lusliai, and 
<’liitragong hilN, where it separates tlio southern affluents of 
the Braluiiaputia fiom those of the Burmese systems. To the 
wot, the water-parting is conterminous with that of the Ganges 
basin. Mr. Saunders estimates the course of the Brahmaputra 
nt 1,400 miles, and the area of its basin at 361,000 square 
mile- 

Following the systems thut carry off the drainage from the south- 
SiiWdirnte ^ystenw of c ‘ 111 slopes of the Himalaya and join the Biali- 
* },t ‘ 1!r ' lhll wi‘ utrA luVJ " 1 - mapulra in its course through the plains, wo 
tiaeo much the same regularity found in the subordinate systems of 
the Ganges ba-in further west. The Tista system of Sikkim is 
hounded on the west by a ridge descending from the Kauchinjingn 
group of peaks, and oil tin* east by a similar ridge from the Chumahiri 
gioup that uImi forms the eastern boundary of Sikkim. Tins alpine 
ri\ ers of this system in order from west to east are the Bftri Run jit, 
Batong, Laehen, Lachung, and Rung-elm, and all unite within the 
hills above Kalingpong to the east of Darjiling. The alpine basin 
of the Tarra-Gangadhav system extends from the Chumalari group 
on the west to the ridge descending some fifteen miles east of the 
POtlt meridian in the 28th parallel, and which separates tho waters 
of the affluents of the Tarsa from those of the Mantis system. The 
rivers of this alpine basin from west to east are the Ammo, Dor, 
I*ar, Wang, Ma, Pachu, and Tanclm, which unite within tho hills 
to form the Tars a and the Gangadhar tributaries of the Brahmaputra. 
Further cast comes the Maims system, of which the western water- 
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parting is conterminous with that of the Tarsa-Gaugndhar system, 
On the east, it is bounded by a ridge descending from the group of 
snowy peaks to the west of the Karkang pass crossed by the Pandit 
on the Taw&ng route in 1873, and for its alpine feeders lias the 
Mati, Manus, Kura, Lhopra, and TAwang streams, which apparently 
also unite within the verge of the mountains to form the Manas. 
Eastwards lies the Subansiri system between the Man6s and the 
Dihong. The Sikang-clm, which rises to the south of the Karkang 
pass, probably forms one of its sources, but the remainder lie within 
the wild country of the Abors and have not yet been explored. The 
‘southern affluents of the Brahmaputra during its course through 
the valley of As6m are not so important, and may be divided into 
two classes—those which carry the drainage of the northern slope 
of the hills inhabited by the Singpho, Aror, and N6ga tribes, 
and fall directly into the Brahmaputra, and those which carry 
the drainage of the northern slope of the bills of the Lnohni 
country and hill Tipura and of the southern slopes of the Jaintiya, 
Khasiva, and G&ro hills to the Megna, which joins the Brahma¬ 
putra below Dalika. To the former class belong the Billing, 
Disung, Southern Dhansiri, and Ivopili, and to tho latter the 
Barak, Surma, aud Dliani. 1 To tho extreme east of the Asftui 
valley is a snowy range from which issues the Loliit or Brabmakuncl 
river that gives its name to the Brahmaputra ; but geographers 
have applied tlie same name to the great river flowing by Lhasa, 
and which the best authorities identify with the Dihong that 
joins the Loliit in the upper valley of Asam. The more general 
name of the Brahmaputra, in the upper portion of its course, 
seems to be ( Tsanpo ’ or ‘ Sanpo,’ meaning c the river ’ or ‘ the 
great river/ used like ‘ Ganga ’ in the plains and 1 Kiang 1 in 
China. In As6m, the name varies with the tribe inhabiting its 
banks or those of its tributaries, so that the designation c Brahma¬ 
putra,’ to express the entire course of the river from its souice to 
the north of Kumaon to its junction with tho Ganges, must bo 
considered a convenient device of geographers, and not a term 
based on received usage. IVe have seen that at its junction with 

i Any further discussion of the systems of the Asim valley would be out of 
place here; they are sufficiently described it. tlic Asam G-iuctteer, to which the reader 
in search of further information on this subject is referred 
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t!l „ p-lm, ih- Rwlmtapii^ i~ f alfotl iho l>i1ion#f- 1 ^ &'< 
i u „„H„n. t],r lii'liit receives a tnlmtarv from the mirth, called dm 
fll l J(l!1 g, and *»i Hi.• «>uth .-mother called the Dihinjj, and a A nm 
OJlf . f s 7lh-,l flu- Diming. Much confusion ha< resulted in Amm 
^M.wiMphv from not reunmbormg dial all these names refer tu 
diil'cicut rivers. 3 


WV have already noticed the division of Tibet into the eastern, 
western, and central provinces. It is called 
ril, ' ! Ri-fmng hv the Clnne>e, and is also known 

under the mme* T.i-pu and Mii-rn, or Upper and Lower Tibet. From 
thea<«mint* of tin* eastern j.rovince in the wiitmg.- of Klaproth, Tine, 
RLikesron, Umper. l)c (Iodine, and (All, we may assume that dm 
di.uuam* U) the of the SMitli meiMian him a southerly direction, 
and that the general condition* resemble niueh those further west. 
Feng-dum on Hie Yang-Dc in western .Sz-clmcn is 1,500 foot above 
the level of the s>ea. At (thmg-tu, .some .seventy mites duo north ol 
Feng-hun, Cooper, in March, found the fields in the neighbourhood 
occupied by luxuriant crops of wheat, barley, sugarcane, and opium, 
the latter of which demands a climate similar to that of the plains 
In-low the Ivumaon Himalaya. The same traveller crossed the 
Yalung and Kin-lnt brandies of the Yaiig-tse between Ohingtu and 
Ikiihtmg, and beyond Tahdnn-lu entered Eastern Tibet, where yaks 
me used in the carrying trade and a moie alpme climate is met with. 
Hat hang on the we.st has much the same position with respect to the 
elevated highland to the noith that Chingtu has outlie cast, but lies 
;i degiee of latitude more to the south than Chingtn ; ho that from 
the meridian of Hatha ng, the range dividing the Tib el an plateau 
from Hie plains of China seems to take a nortli-castcrly direction. 
The feeder* of the Yang-tst? and other rivers find their way through 
this range by a series of gorges similar to that of the Dihong 
further west. Between the Ynng-tse and the Dihong, we have two 


1 Klaproth sn{qtcste.«l the Imvfldi as the continuation of the Snnpo, anti Colonel 
ffitriuin-Austra ua-> the pnneipnl afhoep.te for the Subnnsiri, Ihogg. R G. S , 
Att'U-t, lhTtj; hut the re icm clips o£ the i’mndit employed by Licutrnnnfc Vlanium 
pi rh.ipT r1io,\ that flip Dihong is the real representative of the ftanpo, and that the 
1 1 ini it take 1 ' beyond dieting is quite suflieietit to leave n large water-shed for the 
Sul uiRiri The most recent nd\ocnte of the Iravradi as the true continuation of 
tin S.nipii i> Mr. R (Jtmlon, m (us elaborate “Jlcjioit nn the lrranaddy Itivci 
lb' t”-l Mtlnnip is dhi-, tinted with hydiofrrupliicnl liypsometncal and oiogrnphi- 
< d map-ol lihctand the- neigh homing eountnes togcthei with a hyctogiaphical 
map of htilin. * See I’e-iiK observations on As6m noiftcnclnluie in .J.AA, Hem 
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great rivers, the Lan-tsang identified with th<» Mekong or river of 
Knm 1 ) 0 dia, anil the Lu-tse or upper eour.se of flic Salween. Father 
Dos Godins informs ns that the Mekong linn its origin in nbout 33° 
to 04° north latitude in this mountains south of Koko-Nor, and the 
Du-lsc further west is known as the Ngen-kio in Tibet ; birfc whether 
this name is to he i ©graded as one with the jShik-clm-kha of tlio 
Pandit explorer is left to future travellers to circuit 1 . 

Turning now to tlio upper portions of central and western Tibet, 
we find from the Pandit explorations that the drainage to the noith 
of tlio northern water-parting of the upper portions of both the 
Indus and the. Brahmaputra flows into a number of lakes, East of 
the 84th meridian, these lakes appear to be connected the one with 
the other, and eventually with the great river Niik-cliu-kha, which 
has an easterly direction in the upper part of its course and finds a 
southern outlet in one of the gieafc rivers to the e.nt of the Diliong. 
Thom the Pangong lake on the word to the Lonkor Oho between the 
83rd and 81th meridians on the east, the drainage is collected in a 
series of depressions without any outlet, each of which is the centre 
of a subordinate minor r-yttein of iU own. 4Vc do not know of 
any considerable .stream proceeding northwards or westwards from 
this tract. This lake-system is a characteristic feature of the 
orography of north-western Tibet. 1110 waters of these lakes are 
generally biackish and the margins exhibit expanses of salt-marsh. 
Streams of fverdi waiter are found, hut in their course towards the 
lakes these rapidly become brackish, and in tlio end little influence 
the quality of tlio lake-water itself. According to the Pandit, the 
country to the north of Garge and Garchethol is a great uninhabited 
plain . l It was formerly customary to travel in a north-north-westerly 
direction from Thole Daunikpa 2 for some twenty days to the range 
overlooking the Gobi plain in which the commercial entrepot N/iri 
Thi'iru lay. 8 A two months’ journey from Thok Daunikpa to tlio 

1 Culled Jung PMyil Pnyil, meaning literally the desert country m wlneli the 
father ami son lnwa wandered,” fiom a tradition that two men lmd ontcieil it anti 
died there from want of water. O. T ft. Hep , 187H'7f>. p.55. * In about 86*8' 

east longitude, and 32° V north latitude J Tiottcr fliiggestB that NAu Tlirtru 

occupies a position at the foot n£ the not them boundary ndge of the Tibetan plateau, 
similar to that hold by Poiu and ftorgluik, and thaL the sticam passing Ndri ThArit 
may be the same that passes by Chare hand. Prcjevaluky (p. 7fi) says that Chnrehen 
is situate about 200 miles to tlio south-west of Chargalik on a river of tlm same 
name. Hence it is a ion days' journey to the onsis of Nui (900 houses), and three 
days fiuthci lo Kina. The position and distance of Nai would suit the Pauiht’a 
description of NAri ThAru. 


in 
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noi th-ea-t hvuiurht tlx (ra'cller In Ajan, a ho :i coniiiiciciul centre. 1 
Till- road lay tin t^u*;li*uit ovirnn cUem-ivo plain ; no la roc moun- 
lain.s vu-rr Pern ami no .stream-' wore oro-M'd. Hrinking-watei was 
obtained fioin a munbei of li oh-water lakes mostly dependent on 
the rainfall for their Mipply. Fiom these lrpurfs we learn that 
northern Tibet is a plateau of great elevation without inhabitants 
and po«=es%( d of few ^tieanw. 

As we approach the west, the boundary ranges that support the 
^ Tibetan plateau between them on the north 

and south gradually incline towards each 
other, so that we-lward* of the Pan gong lake thej r are little more 
than fifty miles apart. 2 lieu* we find the watei-par ting of the Indus 
and Lob-NVir system- in tile elevated Dip-ang plain, which attains a 
height of 18,000 feet above the lev cl uf the ,-ca near the Kfirakoram 
p.i'-s (18,550 feet). From the Karakoram pass on the north flows 
a feeder of the Yarkand river, and from the east, an affluent of tiro 
R&rakash river, both of which belong to the Lob-Nor system. On 
the south-east, only eleven miles from the pass, the Daiilafc-begulcli 
encamping ground is clo?o to one of the feedeis of the Hubra branch 
of the Shay ok river that belongs to the Indus system. In one ease 
the waters lose themselves in the Gobi desert, and in the other they 
reach flic Indian Ocean at Karachi. If the statements of Kostenko 
and Sevortsof he accepted, we have here in tho west an analogue of 
the arrangement that has been described as characteristic of all the 
river-systems along the southern face of the Himalaya between tho 
Jumna ami the Brahmaputra. The afpino basin of the Yamanyar 
lies between two great groups of peak 8 , some thirty miles apart. 
On the south-east of the Yamanv&r is the Taghanna group, 
of which the 3Iuzt&gh-Ata 3 peak attains an elevation of 25,350 
feet above the level of the sea. On the north-west there is a 
similar group, of which tho Tn-h-balik peak reaches an elevation of 
22,500 feet. The Yamanyav collects it- waters m an elevated valley 

1 On approaching Ajnn, n hue iar\y range x passed and the townin orciroied by 
Soh- 1 '.ts wh.. it- nuo then - uin and Hem man Kokotl and Knika, a hago monnsteiv 
“ w ' t- - u ['} 3 ynuc-y bc\niut the hunhis of their emmtrv Tiotler 

' K ?}* hw heliiiMJi Trf»li-Ncw and KoWXor, and that A,an is ono 

wuh he Ani-M ot l^j.en-hi . bat both of fhe^o identilicnlions icqniie confnmahon 
f 7’d * to Malildi,llali (11,780 feel) „ n the vcige of the plan's 

of Ui .tml i- di-twc by mid of ?H imk^ .uni fnan the same to l'haTi<d ul |„ 
on thr .until is S3 mil* s. and l« Leh on the Indus 103 miles a. Fnthd of 

ice-iuoimtain-. 1 IU 01 
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between these groups and the water-parting range on the west, 
v hieh is known variously as the Tdghanna plain or plain of the 
Kichik Kara-kul. 1 The groups themselves are in advance of the 
water-parting range and are connected with it by turns verso ridges. 
That on the south connects the Muztfigh-Ata group near the Xvok 
Mainnk pass with the water-parting range, weid of the Keza-tdsh 
pass, while that on the north has not yet been accurately defined. 
►Spuis from the groups descend northwards towards the plains and 
effectually divide the waiters of the Yamanyiir from those of the 
Kashgnr-darya on the we A and from those of the Yarkand river on 
the east. It lias generally been supposed 8 that tho.se tiro groups of 
peaks belonged to a great meridional range ; but (Sovertsof, who has 
had recently exceptional means for obtaining ail accurate rstiinato 
of its character, distinctly states that <( these two peaks were sup¬ 
posed to be connected by a continuous range, while the leal fact 13 
that each is respectively the highest point of separate small high 
mountain knots capped with eternal snow.” We have, tlieiefore, in 
the west also an apparent snowy chain of mountains as seen from 
the plains, but which on closer examination resolves itself into 
groups of snowy peaks in advance of the water-parting range from 
which they are divided by nn elevated valley. This valley gives 
rise to a liver that makes a way for itself between the boundary 
groups to the plains below, while the groups themselves are con¬ 
nected by transverse lidges with Lho line of water-parting. A 
ridge from Mu/biigli-Ata to Yangi TTissar separates the drainage of 
lho northern slopo from that of the iCmkof river on the cast, and a 
second ridge follows at some distance the left bank of the 
Yamanyar which shortly after its issue from the mountains is ab¬ 
sorbed in artificial branches or canals for irrigation purposes. The 
whole system is a remarkable illustration of Hodgson’s formula for 
the river-systems of the eastern Hiindlaya. 

The alpine affluents of the Yarkand river known as the Sarikol 
and Zarafslmn rivers also illnstrat e the unit* 
° Xllb ‘' iU ‘ using principle observed elsewhere. They 

1 Lesser ICdra-kul or * black lake.’ “The two groups form a prut of 

Jfaywaid’s meiidioiml Kizil-Arfc range, the existence of which was suppoited 
by .Shaw and Tiotter and denied by Fodclmnko, who considered the phenomenon 
described by Hayward ns meioly representing the terminal butt ends of parallel 
ranges belonging to the Pamir plateau Kostenko, however, maintained it to be a 
ja eat mountain langc Views of the MuztAgh-Attt peak and the Kankol valley are- 
given by Goidou in Ins ‘ Roof of Die World.' 
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ui-f' separated fnmi each olhei hy the Kamlar range, which descends 
in » noith-oasterly direction from the water-parting range to Iho 
south, and terminates where the Sarikol and ZarafVMn unite their 
water- within the outer range of lulls to the north. The Oxus sys¬ 
tem further gives nn example of another of the characteristic features 
of the Himalayan river-systems. The water-parting follows the line 
of the Hindu Kusli from the piis& near Huinian to the Inirogdiil pass, 
andthenee follows the PiinnT range to the greater Kara-knl, Tho 
height of the waiter-parting on thoBaroghil plain liasheen estimated by 
Captain Bkhlulph at about 12,000 feet. The Mullah states that in 
travelsing it for a distance of live miles there was no appreciable 
rise or fall, and further it is Slid that from a point onc-and-a-half 
miles slant of the crest, the difference in height did not appear to 
he nunc than two hundred feet. Tim Barb ad head of the Punjab 
branch of tho Oxus is not more than two miles distant from the 
Oez-kul ov Oi-kul, tho longest source of the Aksu branch of the 


same river known ns the Murgliab. Tho principal source of lljo 
western head of the Punjab branch of the Oxus in Wood’s Victoria 
lake is but twelve miles distant from the water-parting between it 
and another branch of the Al.su. So little is his water-pur ting 
marked by any defined physical feature that it was only after 
home difficulty that Trotter discovered it at a heighL of 420 
feet above the level of lake Victoria. There is also reason to 
believe that the greater KYira-hul once gave off at one end a feeder 
io the Ivudigar-darya of tile Lob-Hor system, and at (he oilier a 
feeder to the Oxu*. We have already seen (hat it is Imf u little 
difference in perpendicular height that determines tho drainage 
between the Sallaj and ICarnali and between the Nubra branch of iho 
Bhnyok and tin* Kura kadi, *>0 that xxheio rivers have fheir sources in 


I hose olm sued areas it may ho generally stated that a slight in ('quality 
in Hie sin luce, such as it in not possible to delineate on any ordinary 
1110 ( 1 , is sufficient to determine the course of springs into channels 
licit have a very remote dehoueho one from tho other in tho phi ns. 
The lei ins (rough, channel, basin arc in such cases often misleading] 
Am am the hounding ranges m these elevated regions marked with 
■siirh Vic(!-dt‘iiiied diala<dels u« mo met willi elsewhere. Tho great 
Pairilr h divided from (ho Aliehnr Pamir on (lie west by a iano f , 
h "' ing an ax en.go elevation of only 1-1,000 feet above (he level of Uio 
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Victoria lake, and from Ilia little Ptimfr by a similar range averag¬ 
ing about 2,000 feet above tlio same level. The direction of the 
rivers depends, therefore, on tlio influence of much less relatively 
important masses of mni.lor than aro to be found at lower levels. 
The slight difference in level that determines the oourso of tlio 
head-streams of tlio Kavaknsli and Yarkand rivers on tlio Dip¬ 
ping plains, is sufficient to divert the former from their normal 
direction and drive them directly against the Kuen-lun range, 
where, finding a fault in tlio wall, they work their way through 
towards the plains. The influence of tlio law of gravity and tile me¬ 
chanical and chemical changes wrought by water arc the sufficient 
causes for every form of river channel that is met with, and it is 
to their ceaseless action that even the stupendous gorges of the 
Indus, the Satlftj, and the Brahmaputra, are duo. 

Having concluded our review of the river-basins and their 
relations to each other, we shall now pro- 

I’luius or riiinlUBlan ,, ~ 

ceed to examine the different parts oi the 
area under our consideration. Tlio great plain of Hindustan 
which first claims our notice is a vast fiat extending with an 
almost unbroken surface along tlio foot of the Himalayan .slope from 
the upper Indus to the Bay of Bengal. Its direction is from north¬ 
west to south-east over a disfance of nearly 1,500 miles, and having 
an area, including d* western branch along tlio Indus and its eastern 
prolongation into Asiun, of about 500,000 square miles. On the 

, , west it has its greatest development stiotch- 

IiulUH plain. . . . 

mg along the Indus from the foot oi the 

maun tains to tlio sen, from norfh-east to south-east for a length of 
750 miles. Its breadth from the Arvali hills to those west of tlio 
Indus is about *100 miles. Tho Arvali lulls mu in a north-easterly 
direction from tlio peninsula of Kathiawar until they loso themselves 
m the plain near Dehli. From this point they run in a south-east¬ 
erly direction connecting with the Vindhyas, and in bath cases con¬ 
stitute the abutments of the elevated plat can of Central India. They 
thus form two sides of a tiiaiiglo with its apex towards tlio north, 
where it separates the Indus plain from that of tho (ranges. Tho 
general slopo of the Indus plain is south-west, with, as we have seen, 
a slight depression towards tho south, until the influence of the north¬ 
ern slope of the Arnlis is felt, when it gradually rises again. Taking 
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a line along the ImluV we have Sell wan, 117 feet above the level of 
the sea ; Shikarpur, 190 feet; Delira Gh{v/.i Khan, 395 feet, ; Segra, 
on the eastern bank of the Indus, opposite Dehm Ismail Klitin, 60(5 
feet; and Kliairabud, opposite KfilAbiigh, 750 feet,. Following the 
32ml parallel from west to east, we have Saudi on (ho left bank of 
the Indies, 629 foot above the level of the sea ; Lodii, on the left 
hank of the Cliinab, 657 feet; and lh'imdiis, on the left hank of the 
Ravi, 796 feet : further east, wo enter tho hills. Following the 
30th parallel we find MAre cm the, 71st meridian, with an elevation 
of 38G feet j Nur Shall on the 73rd meridian, 482 foots and Pukka 
Sarawa, on the 75th meridian, 698 feet. The pel feet uniformity of 
the surface is broken in the north-west by the small table-land be¬ 
tween die Indus and the Jliilam, of which the salt range 2 forms tho 
abutment- These hills at the Sake.sir station of tho survey in Ilia 
Jliilam district vise to a height of 4,994 feet above the level of tho 
sea. They extend from IChaimbad on tho Indus to tho Jliilam op¬ 
posite ClnUanwala, and thence those forming the- eastern (lank of the 
table-land as well as a subsidiary range to the east of the Jliilam turn 
abruptly north-east and connect with the outer ranges of the Hima¬ 
laya near Bliimbar (1,200 feet). Tho table-land itself is seldom 
move than two or three hundred feet above the genoial level of tho 
plain, and presents an undulating though tolerably oven surface bro¬ 
ken occasionally by ridges which attain a height of from two to throe 
thousand feet. 

Tho Indus plain along the foot of the hills is sufficiently watered, 

, , , hut to the east and south at any distance 

Indian desert. . ... 

from the rivers cultivation on mi extended 

scale is only possible when the scanty rainfall can ho aided hy 

artificial irrigation. The, latter tract known as the great Indian 

desert stretches through Bhatimia, Bikaiur, and Baluiwalpur into 

Sind. Tradition tells us that in former time it was a fertile and 

populous country studded with numerous cities and toivnrf and 

inhabited by prosperous and civilised tribes. A recent writer 1 

states that “there is nothing in history to show that the rivers (of 

this tract) ever contained much more water than they do now. 

Some diminution in their volume may have taken place during Iho 

‘All these heights are taken fiom the iceortls of the Cheat Tnpoiiomclridal Pur¬ 
vey. * Fleming on the salt lauge, J. As. Sac,, Ben.,XXII., 22'J. a Cal. 

llev., July, 1871, p. 3. 
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lapse of ages, from changes in tlio lower Himliiayan range, as well 
as from the destruction of forests ami increase of irrigation. There 
is no doubt also ti tendency to the obliteration of the lower part of 
iheii’ course 5 partly by tho drift of sand and dust from the desert; 
and partly by the deposit of the silt brought down by the streams 
themselves, owing to the absence of the great river by which it 
would have been carried oft* to tlio sea.” Between tlie Sarasvafci 
and tlio {Satlaj are a series of broad channels, most of them a mile in 
width, of which those to the west appear to terminate in the valley of 
the Satlaj, while those to the east, which are also the more ancient, 
lead to the channel of the lost river Hakra or Sofcra. 1 The Kaggar 
now runs in an old bed of the Satlaj and was formerly an affluent 
of that river. Tlio change may have taken place owing to some 
great cataclysm 3 which formed a new bed for the river and left the 
old one for Us tributaries on the east, and thm-e is much to he said 


Gimgellc plain. 


in favour of the identifioation of the Sotra channel with this old bed. 
At tlio present day the water-level in wolls in ibis tract is excessively 
low, being often so deep as throe hundred feet from the surface. As 
the water when procured is often brackish, it is a matter of wonder 
that people arc found to inhabit this country which long ago receiv¬ 
ed the name of Marusthnli, 1 the region of death. 5 

The Gangelie plain extends from the debouch© of the Jumna 
from tlio hills to tho head of tho delta of tlio 
Ganges, and lies between tho great bend of 
the Himalaya and the north-eastern slope of tlio table-land of Central 
India, which hero lias a genoral elevation of about one thousand feet 
above the plain. The breadth of tho plain varies from about two 
hundred miles at Agm to about one hundred miles at IMjmahdl. 
The direction is to the south-east, but to the east of the Ganges the 
courses of the rivers oxhibit more southing. A general idea of the 
fall in height along the course of the Ganges may bo obtained from 
the following figuros: Saharanpur, 903 feet nbovo tho level of tho 
sea ; Meerut, 735 feet; Aligarh, 610 feet; Agrn, 516 feet; Cawn- 
poro, 517 feet; Allahabad, 315 feet; Benares, 255 feet; Patna, 174 
feet; Bhngalpur, 159 feet; and Bardw&n, 97 feet. 3 Cross sections 


1 Said to have dried up m tlie thirteenth centuiy. ! Liko that of J7G2, 

when, nccoidmg to General Cunningham, tlio river was dammed up by a landslip in 
tlio hills mid rose some lour hundred foot before the barrier gave way. A similar 
cataclysm occurred on the Indus, 3 From G. T. S. tables, 
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show little* difference m height lit any point Bhalpura, below 
jVlolimiy at the entrance to tiio principal pa.*> into the Dehm Dun, is 
U 51 (ert above tiio level of the sou. Following eastwards Ui« lino 
along the foot of’the lulls, we have Hardvvtlr, l,01fi ; Nnjfbnbiid 
8 li(t ; Barlmpnrn, 010 ; Iffi-dupnr, 730; IVdahri, 7(50 ; SignulL in 
Gorakhpur, 300; Madanpur m Tirliut, 230; and Annin, 248 feet. 1 
Noting- these figures on any good map and following the course 
of the rivers, a aufiieiently correct idea of the general slope of 
H,o Gangetic plain ^ill be obtained. At the termination of the 
lulls near Rnjmalial, the plain once more expands largely to the 
south and again presents an uninterrupted surface from the moun¬ 
tains to the sea. Hie length of this section is about 350 miles, 
and its breadth from Ib'ijmalml to tho Brahmaputra about 150 
miles, but increasing to about 300 miles along the coast at tho 
head of the Bay of Bengal. Tho height varies from TOO foot, tho 
level of the river Malmnadi at Makla, 2 to 75 feet at Jolinghi, tho 
bend of tho Hugh branch of the Ganges, 3 and 31 feet, at (Jhinsurah. 
The Howrali station bench-mark is but 18 - 2 foot above tho level ol 
the sea. 4 These portions of the great plain, often though not very 
appropriately called the valley of the Ganges, are intersected by the 
countless tributaries of that river and are under the full influence of 
the periodical rains. They therefore, as might be expected, com¬ 
prise the richest, the most populous, and the most civilised districts 
of India, and in these respects form a striking contrast to the west¬ 
ern parts along the Indus which are doomed to perpetual sterility, 
not from any natural deficiency in the quality of tho soil, hut only 
from the great aridity of the climate. This barrenness is no doubt, 
in a great measure, due to the relative position of the Indus plain 
to tho higher ground around it and to the prevailing winds ; matters 
which, at first sight, appear to bo of little importance, but which 
are the efficient causes of the extremely dry climate that it possesses. 
Fluviatile action in erosion and deposition, productive of the allu¬ 
vion and diluvium, terms so well known in the settlement records of 
these provinces, has clearly directed the course of the rivers in tho 
great Gangetic plain. Mr. Fcrgnsson, in an article quoted by the 
authors 5 of the 1 Manual of the Geology of India,’ shows that tho 

1 First five from Webb and Siefiinli from KirkpaLrick. 5 Hooker, 

3 Pnnsep, 4 G. T. S., 52 ill sc. VIII., 8 I'J>. 40(3, 412. 
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rivors oi‘ tlio Ganges dolUi oscillate in curves, Ilia extent of which 
i.s directly proportional to the. (plan fity of Aval or flowing down their 
channels. Thus, tho oscillations of tho Ganges ho tween Mungir and 
Hajmnlml average miles, and between Allahabad and Cliuimr, 
only 8’7 miles in length, h'uvfhev, when a great. vivev runs Ihiough 
a low counlry, ifs course is considerably slayod by tho sluggish 
expanses of stalioiwiry water generally termed j/t/!s in Bengal, and it 
is thus compelled to deposit its silt along its banks. Hence mines 
the ]iheiionienon of a river passing through a countiy between 
hanks that aro higher than the adjacent alluvial flats, and tho gra¬ 
dual increase of the banks until the stream makes its way through 
them to some lower level. Mr, bYrgusson estimates that when tho 
slope of a river hod falls to less than six inches m a mile, a denuding 
river will bo converted into a depositing river, and as the deposit 
commences at tho bottom of the slope, tho change proceeds up¬ 
stream. Moreover, since tho Ganges receives its more consider¬ 
able affluents from the north, the left bank giadually increases 
and drives the main stream more and more towards tlio table-land 
of Central India, and makes the point of confluence of its affluents 
continually move upwaids. This tendency is well marked ill 
tho Jumna in the Mainpuri district, whore tlio old silted-up bed is 
locally known as the hhat/na. 1 In tho Tarai below Kumaon the same 
law prevails, and -streams tluit in tho upper portion of tlieir course aro • 
denuding rivers in tlio lower portion where the check in slopo 
occurs deposit their silt, form jliils, and continually change their 
courses like tlio rivers of the Gauge tic delta. 

Tho Aisim valley forms a nuriow prolongation of the eastern 
extremity of the plain, ]HU*taking more, 
however, of tho nature of a simple river valley 
liable to annual Hoods. It lia*s a length of about 1300 miles with a. 
breadth of thirty to forty miles, widening at its junction with tluv 

1 Gnx, IV., 178 The old lied in Fahhvmpiir is called the Rudlii Jumna.— 2bid, 
II., 110 . Remains have been found in the Jumna alluvion neni Allnhabad —J. A. K,, 
Hen , HR, .102, 6129 : IV , 2G2, Sec Wilfoid also notices the discovery of bones of 
men and nmmals in the Ganges alluvion nonr Jlcnaies about a furlong fiom its 
present bed at ninety-five feet fioiu the hui faco and Unity feet below the level of 
the present bed He says the human bones weic entire, but those of quadrupeds 
were broken and bore evident marks of their having been out with a sharp instru¬ 
ment lie found no marina deposits ftfc over 10B feet when the water-bearing strata 
was reached,—As. lies,, V1IJ„ 2!ii. He 1ms nho noticed the fact that the point of 
junction o£ the Kosi with the Ganges Jmil moved up from Naw£bganj opposite Ituj— 
in;tlull some twenty-live miles. 


u 
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Gangetic delta. IL is .shut in on all sides, except the west, by 
mountains. TIu> characteristic of a sudden and total ohan^o along, 
a definite line at the foot of the mountains funu a broken hilly sur¬ 
face to an absolute Hat, which holds good throughout the other parts 
of I he plain; here no longer prevails. Wo frequently see small iso¬ 
lated hills stuuding out like islands from the general level surface, a 
phenomenon observable on a smaller scale where the Vindhyjui range 
mingles with the plain. From Sadiya, which is 440 foot above 
the level of the sea, tho fall is gonllo to Gan hat i, wliieh is placed at. 
Hid feet, and Goiilpara, m hieh is 150 feet. 1 Taking a lino along tho 
fool of the hills, wo have Tihtliya, ddt) ihet; Ikijlmt at the fool of the 
hill'' near Bnxn, 22,0 feet; and the station at tho foot of the hills 
h.dow Oinihigiii, H70 feet. • figmos 2 which show a more sudden 
doM-ent (ban thaw at similar positions under the western JTuuiihiya, 


We shall now return to 1 ho plain between the Jumna and the 


Stirda, and more particularly to that part 
which lies immediately below the foot of the 
Kumann hills. We find there a narrow belt of country usually 
covered with forest and remarkable for the entire absence of water, a 
phenomenon eminently characteristic of thus tract. The groat rivers 
preserve their course with some diminution in their volume, but a]J 
the minor streams that have their origin in the lower hills on outer- 
mg this bolt soon lose thornsolves in the shingly deposit that, eon.sli- 
tulos the substratum. In time ol flood, however, (hey often preserve 
a visible stream throughout their oourac, hut this appearance lasts 
only so long as the cause exist,*?. This belt of waterless forest laud 
is called the Blmbar or ukhtu' bluimi (watorlc'MS forest) muler 
Km mum, and has a broad Ih of from five to fifteen miles. Thou oh 
no stream or spring exists, the Bhitbar is clothed with a magnificent 
forest finding its nourishment in tho few foot of alluvial mailer 
that rests on tho boulder and shingle deposit below. 0 To tho 


* lliese fiffuroB are from the Groat Tiigonomotrieal Survey records, which make 
D'hvugm-h, 3*18 feet above the level of the sea; Silisfignr, 819 feet, and Ibimmak 
mm. 'i'czpm, 25B Icet _ from Hooker, °twb last from IVndeifmV 

nheso desennhons are chiefly based on Herbcits report, and on nn aWiJo 

7",Vu?v Wn v ra “S ft Qai’hwfi.V by Mr. (now Sir John) Sirncln-y 

I. ■' 1, M1 h f' . S , t v ‘" fc °m S M hafc lm , ? an , r ! ud no deli iiile Statement ns to |ft 
b,uidlh ,jt °‘ e f fact known as Hhahuv ami Tuvai to the, east of Sikkim, hul, Ifookn ■ 
me.dmiH expresdy that there it ranges fie ra 8 to U miles m width j Kirk palriS 

ISlV *«,!V 11 S*- , ^ l,iak ;?r - hfcM Nepal about JO nr 13 

!!: *> f, heUvcn Urn Saida and tt f ume»nga it ranges from 20 to JO mile a fa||}»r, 
t> ’ v. ‘ miles abreast of bavlwftl and disappearing to the west of the Jiinma. n 
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south of tho Blnibar, tho chtuaciur of ihe» country changes into a 
swamp devoid of trees and inlorsecLod hy sluggish streams tlmt rise 
from unlioaltliy morasses. This tract is 
included with the Bhutan' between the 
(binges and the Phtka under the general term bon or jungle. 
East of the Plifka under Kuniaou, where it apparently attains ifs 
maxi muin breadth, it is known as the Turin, and under Nepal as 
the Taryani, with some specific addition as Morang, &e. It lies 
between the forest bolt and the cultivated plains, with an average 
breadth of about ton miles under Kumaon, though varying much 
in different parts. Tims wo have between the plains proper 
under Kniunon and the foot of the hills two distinct belts of 
country, each about ton to fifteen miles broad, known as tho 
Tuna and tho Blnibar. The Tumi is oliaraefcerised by the presence 
of leods and grasses showing tho marshy nature of tho ground. 
The streams carry off only a portion of the superfluous moisture 
and sluggishly run in tortuous channels, doubling back con¬ 
stantly in their course. The soil consists of moist alluvial mat¬ 
ter without a sign of rock either in fragments or in site. In the 
Bhiibai, on tho other hand, no water i isos from tho ground. Through¬ 
out its whole extent not a single spring nor any water can be seen, 
except occasionally wliero one of the huger rivers takes its course. 
In tho rainy season alone torrents out. into tho ground, and the chan¬ 
nels thus formed oxliibil characteristic sections of this remarkable 
tract. Wo thou find that theio is but a thin covejjjj^ of /jJJnyjnl soil 
on a vast dry bed of boulders and of shingle, through which all rain 
that hills sinks rapidly, and which absorbs in tho same way all the 
minor streams of the outer ranges. Instead of reeds and grasses, 
we have hero all the magnificence usually attributed to oriental 
forest scenery. Gigantic haldtis (Adina cordifolia) and khairs 
(Acacia catechu) rear thoir heads above a tangled undergrowth of 
creepers and thorn-lmshes which present a barrier to progress that 
an elephant alone can surmount. Towards tho hills we find the sal 1 
(Shorea robuslo), and in Kota great groves of mangoes, while patches 
of cultivation appear wherever irrigation is practicable. For tins 

1 The <tal is tlie cluiwid eristic tree of the nppor Blitfbar wherever it is found. 
Ilodvhon notes that constant obsei ration has enabled the people of tho Tnrdi to dis- 
tni[j;iu«di the piiiicipnl hells of the II Unbar from the trees that grow in each, The 
liilfhcsL is Hie xal level, the next is Lire hhair level} and the lowest as the sisu (JJnl- 
bt'rgui smi) level 
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purpose, the >hr:nn-. of the hnvci hills arc turned inlo nrtiflciiil chan¬ 
nels before they natch the shingle deposit, o\ul even the lakes in the 
lowni lulls are dammed up to lehiin it suflicioni supply ol‘ wilier for 
the Bhabar. West of the Tvusi, however, (.here, is little eullBatioii 
or irrigation, and the Bhabar thete almost 1 e mains untouched hy 
the plough. Tim actual slope of the ground between the Tarai and 
the foot of the hills is considerable, though not apparent to the tra- 
t el lei', except when lie observes the rapidity of the current in Hie irri¬ 
gation channels that hue the road by which tin* Bliabar is crossed. 

Before entering into more detail regarding the Bhubar and Tar&i, 

, „ , there is yet a third feature characteristic of 

siuunk-, . 

the trad below (be Tfimalaya (hat must be 

noticed bore as intimately connected with the other two, ami this is 
the lino of hills called (he Siw/ilik 1 or sub-llintiilnyan. These will 
be well known to pakeonlologisls in connection with (lie rich col¬ 
lection of fossil mammalian bones discovered in them by Dw lhd- 
concr and Colonel Cantley. As a rule, they appear (o rise abruptly 
and without any intermediate undulating slope from the apparently 
level surface of the flat country below to heights varying from a f<-w 
hundred to three ol four thousand feet. They are composed of sand¬ 
stones and conglomerates, and tin* dip of Hie strata is usually towards 
the general mass of the mountains at a low angle. The form of dis¬ 
turbance of the strata is very regular, producing broad normal anti¬ 
clinal flexures, the axis-plane sloping towards the mountains. To¬ 
wards the plains the. slope has been weathered out, so that pluins- 
wards the Siwaliks exhibit a steep face from which rhe Qie highest 
summits of tlio range, while along gentle declivity slopes inwards 
and forms a longitudinal .shallow valley by meeting the foot of tlio 
next lino of hill.-,. The. loiter, as a rule, run on a line parallel to flu* 
Siuuliks, hut at a distance of from five to ton miles from them. 


The bottom ot this longitudinal depression is, as may be supposed 
Dims. no mwin « continuous, I u some places it 

ifi ont though by the passage of tlio streams 
that drain the interior of tlio mountains ; in others, it is quite obli¬ 
terated by Llio near approach to each other of the two ranges that 
flank it, and which usually form distinct lines. This is, moreover,* a 

* Sufuv.Un, heletigm'i (<. Kiv.i, for use tin* fmm muew. • , . 

In-tuiiaiw, see ‘IlUtvrj ’ josfeu. Rnraht-. '’. v Mmuliimu 
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alrudural fen Lure and nol due .simply lo denudation. fn tho country 
between llio Snllnj and tho Kali, those) valleys are cal led Dfius 
and under Nepal, according to Hodgson, tiny aro called MYu is. 
They have boon confounded by some -writers 1 with (lie Tarfti, which, 
as we have soon, is quilo distinct. Tho lower part, of tho Duns 
generally appears to ho covored with a deposit of boulders and gravel 
that slopes somewhat steeply from the Himalaya towards the Siwu- 
liks, so that the u hole bottom of tho valley is considerably raised 
above the level of the plain without. In consequence of this eleva¬ 
tion, the outer hills when viewed from the interior of the valley, as 
from Mnsuri, present a very insignificant outline. The drainage of 
those valleys usually collects along their longitudinal axis and either 
falls into some of the larger streams that cross them, or less 
frequently finds an independent exit for itself into tho plains by a 
sudden bend to the south through a break in the outer range. Owing 
to the considerable clovation of the Duns abovo tho plains down to 
tho level of which the drainage finds its way in a.very short distance, 
the unconsolidated strata that form the floor of these valleys are 
constantly cut through to a great depth by water-courses. Conse¬ 
quently, the surface, though often presenting an apparent flat for 
several miles together, is frequently broken up into steps which, on 
the wliolo, aro tolerably level, but at different heights, tho one 
above the other. This phenomenon is not uncommon, and is 
constantly observed along rivers that are eroding their banks. To 
the same causes also aro to bo attributed tho practical impossibility 
of procuring water by moans of wells in tho Duns, a difficulty 
which mainly arises from the thorough dcssication of tho gravelly 
soil by tho deep drainage. 


Wo have not sufficient information to state distinctly how* far 

„ tho Bhubar extends both east and west along 
Extent of the BUbnr. * 

the foot of the Himalaya, but the following 

indications would lead us to suppose that this phenomenon is 

inherent in tho relations of such a mass as tho Himalaya with the 

subjacent plains. Under NepH it is called the Jh&ri or Bhuvar, 

and, according to Hodgson, 3 extends from the ICdli to the Meclii on 

the east with the sanio general characteristics as under Kumaon. 


1 Somerville's Physical Oeogiajjliy corrected m 7tli cdiLion, 1878. 2 Physical 

Gcoginpli; of tlic IliimUnyn.—«T. A. 8., Ben., XVIII,, 778. 
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lOirntwaid of (lie Tista, according to (lit? samp writer, the Bhtibar 
and Tar.ii do not exhibit the same paiallelism to the lino of ilm 
Himalaya, Imt “show themselves plaimvsirds, like an irregular series 
of salient and re-salient angles resting on the mountains. Or like 
small insulated plateaus or high undulated plains, ,surrounded in 
hutli the lattei eases by low swampy land analogous to ih<> Tarni,” 
An exam] do of the former is found in tho plateau called the Par bat 
JoAr un the confines of As/un and Rangpnr, which is eonsiclerahiy 
elevated, quite insulated, iemote from tho mountains and covered 
with sal, the characteristic treo of the ripper Blnihar. Again, wo 
have undulating plains, such us those that occur around Oinajpur 
and to the north-west and nortli-east of Bihgori, all of which may 
be identified with the Blnihar. In all these cases where the detritus 
bed thins out, a moist tract, is met with, (hough in no ease so 
marked as to the westward. Herbert 1 affirms tho general applica¬ 
bility of his remarks regarding the submontane tract below Rutnuou 
to tho entire country between tho Ganges and the Satluj and 
Parish 8 to the tract further west between tho Satlaj and the Bias, 
There is no well-defined line dividing the area of swamp from tho 
i Blmbar proper betweon the Sard a and tho Bum gun gn. To tho 
east in tho 'Ballades Bhnbar, whero the streams seek the Burdu 
directly, there is less Bbabar, and the swamps that exist are not so 
extensive, but at the same time are moro formidable, being often 
surrounded by tangled masses of canebrako. Tho Dhynnimu 
Blmbar also is comparatively narrow, and it is not until we come to 
the Ghhakliata Blnibar that we get a breadth of eight to twelve 
miles that lasts until the Philca river is reached. Tho Tumi exist') 
all along the tract to the south of, and paiallol to, tho Blmbar from 
the Simla to the Phika. But west of tho Phika it loses its charac¬ 


teristics and can only be traced in the closeness to tho surface of tho 
water-level in wells. Westward of the Phika, the Blnihar or wafer- 
less tract also narrows and the sal forest does not descend moro 
than six miles from the foot of the lull?, and a few miles further 
west it has not a breadth of two miles- Tho Bhfihar, lmwover, 
exists, and is broader than tho present s t ‘d forest, of which much lms 
been cut down ot Into years. Its presence is shown hy the absence 

No 1 W thC Min a ei {?l? in ? j ? 1 ft 0 Him^layn Mom, Inins, I In a cxlm 

XVill p.S. Kol,,fet,m ,,f thc JulIimdlmrDetib, 1 M, XVII.. 2 81 
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of wells, and similarly tho Tarni appears in a lino of wolls with 
water at From threo to six feet from tho surfaco, running parallel 
to ami bordering on the Blhibar, This limitation of both tho 
Blmbar and Tartu is conterminous with tho eommoncement of tho 
Piifcli Dun, which has detained tho greater part of tlic dofcritus that 
is olsowhero spread out below over the plains. From tho Pliika 
eastwards to tho Siu’da, whoie these tracts attain their maximum 
importance, tlicro are no Diins, properly speaking ; for tho Kota 
Dun presents no great barrier to the south, and further east tho 
Si with ks jiro so blended with the outer range that a geologist nlono 
can trace their serpienco. In this faet, -we have an illustration of 
tlmt portion of Hodgson’s theory that gives n narrow extent to the 
Bhnbav below the Dims and a broader range where there is no Dun 
to intercept tho debris from tho bills. Tho facts that we know 
regarding tho BliAhar to tho north of tho Saharan pur district 1 
further confirm this deduction. 

In Eastern Turk is tail wo find a similar phenomenon. Trotter 
The lSMhar in Tui-kis- iclls ll!i tl,at t1ln Bagon river, which has its 
<an * sourco at tho eastern foot of tho Torek pass, ! 

after it reaches the plains 1101 fcli of Kalti Ailak wastes away and leaks 
through cvcviccs in tho stony ground, Tho hakim of tho latter pV.ioo 
assured him that wells hud been often slink but proved of no use. 
Trollor writes :— u This diminution in the size of rivers as they des¬ 
cend is one of the chief cluiruoleri&fcioH of the country, and occurs in 
a'JJ MHM5J' sk'iwtm i.hi’i Aw?v> cvmo wwl-w myao^ioo. Of et mrau? mui‘h 
of ibis is duo, to irrigation, which necessarily carries off large quan¬ 
tifies of water, bul the stony soil lias also much to answer for j on 
the other hand, tho i'requoiit appeal unco of large springs giving con¬ 
siderable supplies of water and often issuing from the open plains at 
long distances from the mountains may account in a great measure, 
if not fully, for the water thus lost m its early infancy.” Here we 
have the ox is ten oo of a Blnibar and Tarni vouched for by competent 
authority in the Yarkand and Kashgar country. The same pheno¬ 
menon, bul on a larger scale, was found by Projovalsky to charac¬ 
terise tho tract between Korin and Lob-Nor. A belt of country 
about threo to four miles wide, consisting of an undulating plain 
covered with a pebbly or gravelly soil and totally devoid of 

1 Gazetteer, II., MO. 



ss 


iiwa'layan districts 


vegetation, runs parallel to and at the toot of the Ivurnglt-high, a 
low waterless and barren range. Beyond this stony margin, which 
appears to define the .shore-line of an ancient sea, lies the great desert 
of drift sand aiui'l which suit nuushes exist wherever the moisture 
comes to the surface. The same pehhly plain was found under the 
northern slope of the Altyn-tiigh, the north-easterly continuation of 
the Kiien-liin mountains between the DOtli and 1)2ml meridians, and 
north of and below the stony margin the usual suit marshes occurred. 
The latter are aho found at the foot of the north-eastern portion of 
the Tibetan tahle-laiul in Tsaidam. It would, therefore, appear (hat 
tracts analogous to the Bhabar and Tarni of Kumaou surround the 
entire Hinutlay a-Til ietan mass, and that they vary in character necord- 
ing to local influences. 

Hodgson attnhutes the distinctive character of theBliubar, as a 
Cause nf the deposit: wliolo, “ to the vast mass of diluvial detritus 
Hoclgxm’soceanic tkcoiy. which u as shot fiom the mountains upon the 
plains, like gravel from a cait, at some great geological epoch, and 
which lias been, since its deposit, variously and often abraded both 
in degree and direction by oceanic and, in a far less degree, % 
ordinaly floods.” Another writer considers that this theory of 

Hodgson’s appears to be a reasonable explanation of the existence 
of these great beds of bhingle, sivnd, ml boulder all along the foot 
of the mountain-.. It is argued that no rivers can have laid out such 
a vast deposit, and we can only conclude that we see here tlio limils 
of an ancient ocean that once washed tlio base of the Himalaya. The 
boulders and shingle are spread out only for a distance of ten or 
fifteen miles from the mountains from which they are derived, while 
the finei’ particles of sand and clay are carried much further. (Treat 
variations in the depth and breadth of the deposit occur, due, in a 
great measure, to local causes. One which apparently has had a 
great influence is tlie existence or otherwise of the Siwalik range. 
’Where theie wa- no sandstone range to intervene between the moun¬ 
tains and the plains aud collect the detritus within their contained 
l)iins, the deposit is broader and not so thick. Where there was 
Mich a harrier, it has been carried less southwards and exists in great 
accumulations between tlie barrier and the mountains. Again, where 
no range existed hut only spurs sent forth, like bent arms, upon (be 
plains from the mountains, Ilodgson observes that the embayed 



OF THE north-western provinces. 


89 


detritus is simply deeply piled and lofty within, such spurs, and thinly 
and unequally spread without them, by reason of the action of the spurs 
on the current, He notices, as an example of this form, the ddbris 
embayed by a spur on the road to Darjiling by Pnnkabari, where it 
is accumulated to several hundred feet, and where, moreover*} there 
is outside the spur a succession of terraces, apparently due to oceanic 
forces. 1 Further, u where, as from Gauhali to Sadiya, there was 
not room upon the plains for the free spread and deposit of the 
detritus owing to large and rapid rivers and to other chains both 
proximate and parallel to the Himalaya, the phenomena, created 
elsewhere by the more or less unrestricted spread of the Himalayan 
detritus over the plains, would necessarily be faintly, if at all, trace¬ 
able. Lastly, if at the time of the descent of the debris, there existed 
a great dip in the Gauge tic plain from north-west to south-east, the 
lithologic character, as well as the distribution of the ddbris, would 
lie materially affected thereby, for the subsiding oceanic current 
would have a set from the former to the latter quarter and would 
continue to lush the gravel into sand and here to deposit both in a 
series of tor races, there perhaps utteily to displace both m the latter 
quarter long after the former had emerged from the waves.” 


Fluvialilc theory. 


Flic oceanic theory of Hodgson is not accepted b} r the majority 
of professed geologists, Mr. W. Bland ford 
writes : 2 — 11 There is absolutely no proof of 
any sort or kind that the whole Indo-Cfangetic plum has at any 
time been a marine area ; hut there is equally no proof that it 1ms 
not. It 1ms been shown tlmt in eocene times tlia sea occupied the 
Indus valley as far ns the foot of the Himalaya, and extended 
along what is now the base of the mountains, as far east as ICu- 
maon ; and also tlmt marine conditions prevailed to the north-west 
throughout a great part of the tract now occupied by the AsAm 
range ; hut it was also pointed out that, in the area between Ku- 
union and the Giro hills, no trace of marine formations had been 
found. Yet it is difficult to understand, if the Gangetic plain was 
a sea-basin, why no marine bed's- occur. It is true that the north¬ 
ern border of the plain, throughout the most important part of the 


i The oldest advocate o£ the oceanic theory is Willow! (in As, Res, "VIII., 
292). who Llms accounts for several statements made by the Fmmtnik geogiftphera, 
ancl prutitulary the story of Sagara. He, however, acknowledges that the existing 
soil of the Gangetic plain, so far ns is known, was due to fluviatile action, 
5 Manual of Geology of India, p. lx., 393. 
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peans- Imt still, if the Oan S ct« plain in any way oom-apon.ls lo 
an eocene sea, as the Indus plain doubtless docs, why are no traces 
of marine beds found to the south of the valley on the margin of U» 
peninsular area, as they are in the desert to the east ol the Indus 
In the Brahmaputra plain, also, no marine deposit of tertiary age 
are found 5 in the plain itself only fririatih deposits hare been 
detected and the marine, eocene, and nnoceiie beds are confined l« 
the southern slope of the range forming the southern watershed ol 
the valley” Mr. Blnndford considers the post-tertiary formation 
of these provinces to he clearly rher deposits. The latter tertiary 
formations belonging to ihc Siwnlik series contain reptilia and 
molliuca, hut not a single marine shell. " It is impossible to toll 
■what beds may he concealed below the Indo-Gangotic alluvium, 
and marine strata may exist to an enormous extent without appear¬ 
in'! at the surface ; it is also unquestionable flint, the amount ol 
information hitherto derived from bhrings is very small indeed, but 
so far as that information extends, and so far as the lower strata ol 
the alluvial plain have been exposed in the beds oi rivers, not a 
single occurrence of a marine shell has ever beou observed, nor is 
tlicx'o such a change in the deposits as would render it probable 
that the underlying atrntru are marine •* - . The only evidence 

known in favour of marine conditions having prevailed during the 
deposition of any portion of the Gauge tic alluvium is the occur¬ 
rence of brine ‘•pring* at considerable depths in a low localities. 
These spiings, however, are not numerous, and, without additional 
evidence, it is impossible to look upon them as proofs of marine 
deposits. At the samo time it is by no means impossible that the 
sea occupied pari ions of Bind and Bengal long after the plains of 
Upper India were dry land.” On the whole, Mr. BJandford thinks 
that the oceanic tlieoiy wants further support ; that the fluvialilo 
theory is the only one that tits in with the present state of our 
knowledge, and that the depression of the Gangctic plain is of con¬ 
temporaneous origin with the disturbance and contortion of the 
Himalayan langes, and that the physical features of the two areas 
aie closely connected, No important borings have, over been made 


hi Lhcso provinces, and nothing has ever been discovered, so far as 
we are uwuie, (o show that Llio older theory is the correct one. The 



OP TUP Js T ORTIT-WHRTUKS' PROVINCRS. 


n 


newer theory is further supported by tho discovery of tho huried 
town of Bel) at in the Saluhanpiir district, some seventeen feet below 
tho present level of tho country and containing coins of the com¬ 
mencement of the Christian era, thus showing wliat can be effected 
by fluvial action in eighteen centuries. 

We have already seen that the distinctive features of tho TarAi 
, are not found west of tho Pldka river, if wo 

cxco])fc a small tract on the left bank of the 
Kamganga, the condition of which, however, is probably due to de¬ 
fective drainage in that particular part, and might occur in any other 
place. The existence, therefore, of the TarAi as a distinctive feature 
must he due io local causes capable of explanation, but the imperfect 
nature of our knowledge will only allow us to guess at them, Her¬ 
bert 1 described tho Taviii as “ defined in its southern boundary by 
a rise or stop which runs parallel to tho common boundary of moun¬ 
tain and plain land.” He observes the height is variable, occasion¬ 
ally as much as thirty feet and sometimes sudden and steep. Modern 
research can discover no well-defined boundary beyond the chain of 
springs which sometimes approach within a couple of miles of the 
foot of the hills and sometimes are separated from them by a belt 
fifteen miles wide. In no case is there any such rise or step as des¬ 
cribed. Hodgson 2 also accepted tho. existence of a longitudinal 
trough running parallel to the Himalaya os a characteristic of the 
TarAi, which he held to he a natural depression in the plain, and thus 
accounted for its peculiarities. This theory, however, is opposed to 
the results obtained by levelling operations and appears to be based 
on an entirely erroneous idea, the fact being that the drainage of the 
higher country, beyond which has been lost in the absorbent strata 
of the Bluibai*, hero breaks out again in a line of copious springs 
which collect into swamps in the TarAi. This feature has also some¬ 
what plausibly been accounted for 3 by tlie existence of an impervi¬ 
ous stratum below the absoLbciit boulder detritus, and as the latter 
gradually thins out tho finer and less permeable silt underlying it 
appi ouches nearer, and eventually reaches the surface, bringing with 
it tho water that has been absorbed by the shingle talus and has 
been retained by the impervious silt. 

1 7, o,, art. 73, 2 2. o., p, 788, 3 Britten in Kumaun Reports, 

p. 184. 
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(«) Point of ve-npponrnnee of water. | (b) roint of disappearance nCweler, 


Although this explanation seems reasonable so far ns it goes, it 
must bo remembered that the swampy Tnrni extends only from tho 
Phfka to the Tista, and we must, therefore, look for some peculiarity in 
this part of the plain which does not exist elsewhere, by which we may 
account for tlie existence of swamps exclusively in this particular locality. 

In a recent note, Mr. Lawdev gives tho following section of tho 
Bhdbar and T.mti :— 



Tuir OJl/ 


Iflrvq l-OivS svni!*. -- ASC* 


f<3Vfi'“bed 


His experience of this Iract has led him to consider that, what¬ 
ever may be tho nature of tho underlying formation, the surface 
beds arc solely clue to fluvial action. The mountain torrents along 
the foot of the Kumnon hills bring down every year a vast amount 
of debris which is spread out over the surface now on one sklo of 
their previous course and again oil the other. This irregular depo¬ 
sition itself compels the torrents to change their hods from place to 
place until, as now obtains, the points where they dchouclio from 
the hills are marked by moro or less irregular, great, fan-shaped 
boulder and gravel deposits. The clayey or scmi-solublo particles 
are necessarily carried furthest and arc readily deposited not only 
whero there is a chock in the slope, but where tho current is impeded 
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by tlio tortuous nature of the channel which itself naturally assumes 
that form under these conditions. Here, during tlio rains, the 
streams saturated with clayey silt, overflow their banks, form now 
channels, fill up old ones, and create the Tar hi. Above this deposit 
of clay we find one of clay combined with sand, in winch, how¬ 
ever, the latter predominates. From this bed issues the line of 
Tariii springs that flow uninterruptedly throughout the year, and its 
margin marks the northern boundary of the Taviii. Above wo meet 
beds of sand and gravel or gravel and boulders as wo approach 
nearer to the hills. A longitudinal section taken at tlio top of the 
Bliubar (Fig. 2 B.) will sliow that the hill torrents in tlio upper 
portions of their course run along a ridge formed by the debris 
transported by themselves, whilst a similar section of the Tar/ii (Fig. 
2 0.) would show that, as a rule, tlio river channels are found in 
depressions below the general levol of the country. Tlio geological 
section (Fig. 2 A.) shows the gradients of the present ground sur¬ 
face on the road between Bareilly and IMnibagh, and from them it 
will appear that in tho boulder region deposition lakes place at a 
slope of sixty-six feet to tho milo, whilst fcho clay is not deposited 
until tho descent falls to about eight feet in the milo. It may fairly 
ho assumed that those are the usual augltfs of deposition of tlio ma¬ 
terials, and that they have obtained sihee tlio degradation of tho 
lower hills and the resulting deposition below them commenced. 
If so, a series of proportionate curved lines running almost parallel 
to the prosen t; ground surface maybe takon to represent tho ground 
surfaco of succeeding periods, and such portions of these lines as 
may he similarly inclined with the present Tnrai portion at tho 
same angle with tho horizon) will evidently represent tho Tardi or 
clay deposit as it then existed. A line intersecting all these beds at 
tlio several points of junction of tho 1 clay’ with the 1 sand and clay’ 
will represent the present impermeable bottom of tho Bluibar basin 
and account for the lino of springs upon tlio surfaco whoro tlio stra¬ 
tum of sand and clay crops out. The upper boulder and gravel beds 
pormit of tlio filtration of water freely through thorn to tho olay, at 
tho samo times acting as a capillary reservoir to keep up the dry 
weather supply to the springs below. 

Wc haye further evidence in support of this theoiy in the fact 
that the Tardi proper does not extend westwards of the Philui river. 



irnfXr,AYAX dtsttitcts 


<il 

Between the Pliika find the Sarda there .are no Duns, for the Kohi 
Dun has its southern boundary broken through by rivers, and along 
the entire tract numerous torrents find their way directly to the 
flat country below. The proximity of these torrents to each other 
causes the accumulation of debris to exhibit a continuous appear¬ 
ance which seems to have suggested the theory of a marine origin. 
To the west of the Pliika river, the drainage of the lower hills is 
carried off mainly by streams which collect the drainage within the 
Sub-Himalayan range and seek the plains in one well-defined chan¬ 
nel. The Bnmganga is the great arterial drainage channel fol¬ 
lower Garhwal, and between it and the Ganges, the only consider¬ 
able stream is the Klioli, which has a small strip of Bliabar below it. 
In eastern Kumaon the Ladhiya serves a similar purpose, and where 
in its course to wands the* Kuli it approaches the plains and does not 
allow of any considerable stream from the southern face of tlio outer 
range, both Bliabar and Tarai are narrow, and ns this influence of 
the Ladhiya on the east and the Bamganga on tho west decreases 
the Bliabar and Tarai increase and eventually attain their maximum 
breadth where that influence is least felt. "Where rivers discharge 
large volumes of water like the Ganges and the Sfirda, and in a lesser 
degree the Bamganga and Kosi, the velocity at their debouches 
from the mountains is much less than that of the minor torrents, 
owing to their having cut hack and more deeply their channels 
within the hills, so that only the lighter particles of eroded matter 
are carried onwards, whilst the boulders are left behind at their 
natural point of deposition. Hence, near these larger rivers it 
curiously happens that the width of the Bliabar and Tarai con¬ 
tracts in a certain ratio and in the case of tho Ganges disap¬ 
pears. 

This explanation is supported by the results obtained during 
the contour survey of the Tarai. 1 The second diagram 8 (Fig. 3) 
shows a portion of the couutry between the Dhora river and the 
Bhuta stream, taken fiom the survey maps, and will illustrate the 
intricate nature of the levelling operations, and show why in some 

1 See Proceedings, N.-W. P., P. W Depaitment, May 31, 1864; July, 1SG9 ; 
February, 1872. _ 2 From the Roliilklmnd remodelled canals’ contour map of 

a portion of the Tnrdt surveyed m 1805-07 by Captains Thomason nnd F. Brown 
and Lieutenant Ilisset An examination of the records of this survey shows Hint 
what is stated regarding tlie portion noticed lieie is true also of the eiitne tract 
between the Pliika and the third a, 
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plaoos llie streams double back on their original direction and 
exhibit the tortuous courses so characteristic of this tract:— 

Jfia. 3. 
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It will also bo observed that there is a sudden check in the slope 
wlieie the Tardi commences; to the north in the Bhfibu tlio slope 
is from sixty to a hundred feet in the mile, and m the Tarai it 
falls to about ten feet. These are the adequate causes cd the 
existence of swamps, and though the neglect of artificial obstructions 
made for tho purpose of utilising tho water for irrigation may 
doubtless aggravate tho natural defects of drainage, it would 
probably produce no effect whatever were it not for the peculiar 
physical conditions that exist here. To tho west between tho Indus 
and the Ganges, the great arterial drainage lines collect within the 
hills and run off directly from them, tho general full of tho surface 
receiving no such check as is found under Kuniaon. The same is 
true of the country to tho east along the head of the Bay of Bengal, 
and in the narrow valley of Asdm, the Brahmaputra runs in a deep 
lied at right angles to the natural course of the streams from tho 
hills, and thus forms a perfect system of cross-drainage that docs 
not allow of the formation of swamps. 

The Siwiililvs appear to have a more or less definite existence 
along the whole of the Himalaya from the 
Kmaliks. Indus to the Brahmaputra, presenting modi¬ 

fications of the same general features along the entire line. To tho 
eastward of tho Tlsta they are wanting locally, a fact, which it. has 
been suggested is duo to denudation as in tho case of the partially 
obliterated barrier to the south of the Kota Him. As the SiwtUiks 
will bo noticed hereafter in the chapter on the geology of Kumaon, 
we need not describe them here. 1 Between the Jumna and the 
Saida they are found as the southern boundaries of valleys as far 
eastwards as the NiMl river, and thence onwards they almost 
coalesco with the outer range of the lower Himalaya. 


Of the Duns or valleys, between the Siwdliks and tho Himalaya, 
that known as 1 tho Diui 5 or Dchra Dun, 
from the town of Debra, is not only tho most 
remarkable hut the best known. Since the physical geography of 
this tract will be considered in more detail hereafter, in tho notico 
of the Delira Dun district, it will he sufficient for our purpose hero 
to note that the Dun, a little to tho west of tho town of Dehm, is 

1 Sec Rlbo Chaps. XXII.-IV. of the 'Manual of the Geology of bulla,* unit 
Cinz., II., 16. 



OF THE JfOETIT-WESTERPROVINCES. 97 

divided by a ridgo that serves as a water-parting botween the Asan, 
a tributary of the Jumna on the west, and the Snpvn, a feeder of 
the Ganges on the east. The tracts drained by these rivers are 
known respectively as the western and eastern Buns. The two 
taken together have a length of about forty-five miles and an aver¬ 
age breadth of eleven miles. The east end of the Debra base line 
of the Great Trigonometrical Survey on tlio extremity of one of the 
spurs of the Gliati range, about one mile west of Maliobawala, is 
1,9 57‘G5 feefc nbo\ o the level of tlio sea: Maliobawala itself is 2,09 6‘5 6 
feet and Debra is 2,323 feet. Tlio junction of the Susva and the 
Ganges is little more than 1,000 feet above the level of the sea, 
giving a considerable fail for that stream between Debra and the 
Ganges. A well sunk by Mr. Shore, when Administrator of tlio 
Dun, attained a depth of 221 feot before a plentiful supply of water 
was met with, and oven at that depth the nature of the deposit was 
the same as at the surface. 1 The greatest thickness of the deposit 
is observed near the central ridge. It thins out to the west and 
east along the course of the Asan and the Suswa, and, according to 
Herbert, may he observed in the beds of the Jumna and Ganges 
res ling on sandstone. Next, on tlio west, comes the Kayarda Dim, 


1 The followiin? fable shows Ukj diameter of (lie stratum, anil is reproduced here 
from Wi. Shore's notes m the DeJim /hcIuvcr compared with JlcrbeiL’a record as 
one of the few notices of tins elm meter that u e possess. 
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Another well m Delua gives water at a depth of 88 feet from the surface, and 
one at Sati-bilgh at 76 feet. There are only twenty-nine wells in the whole valley, 
and many of these me nt favourable places near riveitf. so that the difficulty of 
procuring water by tins means is common to the whole Imu. Heiberl lecoida the 

Id 
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Mimo ^i\ mile* bioatl ami twenty-live mile.*. Iong, to tho tviifer-parf- 
iurc between the Juimni and the Kng»ar totems. Peyoml it vo 
liavo the PInjor Dun, which has in paiD a breadth of six miles ami 
a length of about thirty miles. The Sin Aliks hero arc neither so 
broad nor so high as to the south of the Delira Dun. The Pinjor 
Dun i- divided into two part*, the eastern and western Duns, by a 
ridge similar to that observed in the Debra Dun, and which attains 
an elevation of 2,102 feet 1 above the level of the sea. To the east, 
the drainage flow* into the Kaggar, and to the west into a tributary 
df the Satlaj. Mansi Devi, a temple in tlie plains just within the 
Dun, has an elevation of l,2fio feet, 1 giving a fall to the rivers within 
this Dun similar to that found to exist within that of Dehin. 

East of the Debra Diin we have the Patli Dun, also divided into 
(t.uwcs til the Bothnia- paiN, but by a depression, not a ridge, a 
fact possibly pointing to its being a valley 
of denudation. That to the west, which is drained by (be »Sonn nadi, 
has a slope eastwards parallel to the Himalaya, and is known as the 
Kotri Dun. That to tho east, which is drained by the Ihiniganga 
and lias a slope to the wot in the same direction, is called the Ptitli 
Dun. Tbe two rivers meet just before their waters take a bend to 
the soutii at an elevation of about 1)50 feet 2 above tbe level of tlie 
sea. A few miles eastwaul of their confluence, tlio valley of tho 
Patli Dun shows an elevation of 1,200 feet oil the right bank of tlm 
stream, ami thus allows a considerable fall to the Hamganga in a 
comparatively slant horizontal distance. The peaks of the Siwaliks 
,to the south along this entire line seldom rise above 2,500 feel, 
whilst tbe plains at their southern ba&e average between eight and 
nine hundred feet. Fui flier east comes tbe small Kola Dun be tween 

result of borings made by Imn in vmious parts of (he tract along (ho fool of 
tlu- hills. At Kaslupm, m a ■•pot some twenty foot below the surface of thu red 
clay, lie obtained ilic follow ini' lcanlts — 

Mipeilicial red flay l'B" giecn sandy Hay, water d'b" blade (‘lay, 
cxbcmely tenacious IT/' light Blue fl.mil mid almridant water. At Ualdim, seven 
miles nm th,nearly similar icsuUh \%cic obtained —ii'ti" a fciTiiginouR sandy clay or 
loam. latterly becoming move stiff I'd" a greenish day, becoming blackish below : 
S' n blmsh-gioy clay, partially windy, not mi teinicious, and quite moist. At 
Jaipur, nine imlus noi th-wont ol Kashi pur, he found .—6' sin face sand, which gra¬ 
dually (.hanged to a stiff red flay : 2' a red, loose sand, damp 2' variegated sand 
and clay, spotted 3' yellowish sand changing to light giev • twigs and roots were 
found at nine foot and water at twelve lent. At Alzalgaili (>' supcrhual loam 
with small ncsls ot imperfectly found! lignite • 2'l>" ml sand and a epoch sand 
i' (iLickidi stiff clay, and IS'G" stiff clay, latterly sandy. Two olhei borings me 
icruided without mentionin'.' tlie locality 

1 Ilurbeit, l. v art ti3. 


* Cl T, 8 
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Dliikuli iind Kjili-tUiungi, much broken up by torrents, mid having 
ils .southern boundary cut through l)y the various hill streams that 
cross ib at right angles. From Naini Till to tlio Surda the sandstone 
ridge that represents the ShvdliLs is so close to the Himalaya that 
the geologist alone can discern the connection. The Huns arc hero 
reduced “ to deep longitudinal gorges and low gaps, corresponding 
with a leading geological boundary, that botweou the old slaty and 
schistose rocks of tlio mountains and the massive tertiary sandstones 
of the Siwiiliks.” Further cast, according to Hodgson, the Huns 
are represented by the Saliydu Muri, the Qongtu.li Mari, the (Jh.it- 
wan Mali, tlio Mukw.inpur Man, and the Bijayapur Msiri, all under 
Nopal. With the exception, however, of the Hun lying on tlio road 
to Kathmandu, none of tlie-m have been subjected to scientific exami¬ 
nation. fl On this track,” writes Mr. Medlieott, 1 “ very complete 
representatives are found of tins two sub-IIimaluyan ranges and their 
intervening dan or mitri. The Clumaghsiti range is structurally a 
facsimile of the original Siw.ilik*. At tlio outer base at Bicliiyakoh, 
thero are some earthy rusty Inals, all greatly causlied. The dip soon 
.settles down to 30° to north-noi th-west, main turning the same angle 
steadily to tlio top of the pass. This is the typical structure of these 
detached sub-Himulayim j tinges, the flat inner half of a normal 
anticlinal flexure. The range is about four miles wide.” Through¬ 
out the Sikkim and Bhutan dudrs there is no representative of the 
Siwtilik lulls and therefore no duns } but in the Dikrang basin of the 
Duphla hills, Colonel Godwin-Auston discovered two well-marked 
ranges of sub-Himiilnyan liills with an intervening dun. Wo have 
now seen that tlio first characteristic features met with in advancing 
from the, plains to tlio Himalaya are the Tarai, Blnibar, Siw alik range, 
and chins or valleys, and that though not continuous and indeed occa¬ 
sionally altogether absent, they are, taking the whole range, characte¬ 
ristic of the relations of the Himalayan mass wit !\ the subjacent plains. 

Crossing the Huns northwards towards the snows, we meet the 
outer ranges of the lower Himalaya. They 
T.O"f . have a general elevation of about. 7,000 feet 

above the level of the sen, while the highest summits along the lino 
reach between 8,000 and 9,000 feet. This generalisation, though 
giving the nearest approach to accuracy thattho state of ourknow- 
1 Manual of Geology, p. 5J3. 
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lodge permits, is only approximate, for wo know very lililc* regarding 
the on tor range be tween (he Srirda and tho Brahmaputra. There is 
this peculiarity in Kumaon, that the outer range first mossed by tho 
traveller is of considerably higher elevation than tho intermediate 
ranges crossed between ifc and the outlying spurs of the great 
snowy range itself. Wo have said that wo hold the entire Himalaya 
to he but the southern slope of the great Tibetan plateau ; that 
however rugged and furrowed this slope appears, it is homogeneous 
throughout. We reserve for the district notices the purely geogra¬ 
phical description, and will hero try to answer tho questions that 
naturally arise regarding these mountains as a whole. What have 
geologists been able to discover regaiding their history and the ma¬ 
terials of which they arc composed, and are the causes at work 
sufficient to produce such very varied results as are here exhibited? 
In attempting 1 to answer these questions, we must refer to well- 
known principles, 3 which have been found true in Europe and apply 
with equal or even greater force to the phenomena obsorvablo in the 
Himalaya. Without trespassing on the domain of tho professed 
geologist, we may briefly summarise the facts observed regarding 
the Himalaya as a whole. We have seen that the on tor range 
forms a geological as well as a physical boundary under Kumaon. 
The whole mountain mass may be divided into throe great belts. 
First, the suh-Himalnyan tertiary sandstones outside tho Himalaya 
proper of geologists, and which have a considerable development 
Avcst of the Jumna. To them belong the SiwAliks and the Ririmir 
scries on which the hill sanitaria of Ivasauli, Dugshui, and Sulmthii 
are built. Secondly, a belt of limestone and slate forming the 
outer range of the lower Himalaya on which the hill sanitaria of 
Simla, Ohafcrafci, BTisuri, Laudanr, and Naim Till aro situate. 
Thirdly, the crystalline rocks with granitic intrusions that form the 
remainder of the lower Himalayan region as well as tho linn of 
snowy peaks, and across tho British frontier to tho north of Kn- 
niaun, the paleozoic and secondary rocks of Tibet. Thus wo have 
as the materials of the Himalaya tho two great classes of rock 
known as the stratified or bedded and the crystalline. To the 

1 My acknowledgement's are due to tho works of Mcdheott, Blandford, Tyndall, 
nml Geikie, on wind) the following pncees aic based. 5 Thorn'll known to 

ov< ry Student, .1 i e-da foment of these pmiciples seems necessary in n woik intended, 
foi popular use m fndiii 
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form or belong tlie limestone, sandstones, and slates that have been 
derived from the waste of the older rooks ; and to the latter the gra¬ 
nite, gneiss, and schists which occur in masses. 

The core or nucleus of all great mountain masses is formed of 
MftLerialu of the Himu- crystalline rocks, while the stratified rocks 
layn ’ enter laigbly into the composition of the 

lower subordinate ranges. This is true of the Himalaya, Alps, 
Pyrenees, Rocky Mountains, and indeed ol'allthe great mountain sys¬ 
tems. A glance at the geological map given hereafter will show 
more clearly than any description the arrangement of these rooks 
in ICumaon. One of the fundamental principles of geology is that 
the sites of all the great mountain masses of the world at one time 
formed a part of the bottom of the sea. IC2, Narnia Devi and 
Mount Everest, the last of which exceeds a lioighfc of 29,000 feet 
ahovo the level of tho sea, at one time apparently formed parts of 
the bod of an ancient ocean. For the crystalline rocks have arisen 
either from tlio gradual consolidation of materials which hud been 
fused deep within the crust of the earth or from tho influence of 
subterranean water combined with tlio earth’s internal heat, out of 
earlier sediments such as sea-mud and sea-sand, which in tho course 
of time had sunk down anil been covered by many thousands of feet 
of later deposits. 1 Geologists loll us 3 that while no important move¬ 
ments, except small aud partial changes of elevation, can ho traced 
in the peninsular formations of India, the whole of the gigantic 
forces, to which the contortion and folding of tho Hfnmtaya and tho 
other oxtra-peninsular mountains arc due, must have been exercised 
since eocene times. The sub-ITimalayan beds wore deposited upon 
uncon tor ted paleozoic locks ; and although a part of the Himalayan 
area may liavo then been land, tho direction of tho ranges is clearly 
due to post-cocone disturbance. It has also been shown that Lho 
movement lias been distributed over the tertiary, post-tertiary, and 
pleistocene periods. It has been suggested that upheaval still goes 1 
on, as earthquakes are of common oecurronoe along the lino of the 
Himalaya and as far westwards as IGibul. Thrco distinct shocks wore 
felt at Naini Till in April, 1880, and Srinagar in Garhwdl was almost 
destroyed by a great earthquake in 1803. A recent traveller, 

1 Piofessov Cieikic on ‘ Mountain mohitcctuio.’ 3 Manual ol tlio Geology 

of India, lei. 
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M. Sovert-of, attributes the contraction of the great Kdra-kul lake on 
tlie western Punur to a similar cause, and says that the connection 
of the Tiitn-skau with the Pamir is duo to an upheaval which geo¬ 
logically is of recent date and is still progressing. At the end of 
tlie cretaceous period and at the beginning* of the tertiary peiiod, 
the Tiiin-shan was separated fionvtUc Pamir by a strait with rocky 
islands, tlio marine deposits of which are found beyond the Tuz- 
A'diu pass. It is startling to tlie uninitiated to he told that 
the mighty mass of the Himalaya, as it now appears, is a forma¬ 
tion younger than the comparatively insignificant hills of the Dub¬ 
bin (Deccan) and Central India. Tlie same, however, is said of 
the Alps, Pyrenees, Andes, and Hooky Mountains, nil of which 
received their chief upheaval in tertiary times- 

According to Mi. Blandford it is probable that the crystalline 

Euocncperiod. axis oi ‘ tho wesfcern Himalaya which appa¬ 

rently terminates in tho Dhauliulluir peak, 
the western extremity of the snowy range soon from Simla, coin¬ 
cides with the shore of the ancient paleozoic continent of which 
the Indian peninsula formed a portion. If this bo a correct view, 
the cis-IIhnalayan paleozoic locks are in a groat part of fresh water 
origin, whikt the marine paleozoic formations are found through¬ 
out the extrema north of the Punjab, Kashmir, and tho neighbour¬ 
ing countries north of the Dhaulndhhr and crystalline axis. In 
eocene times, 1 lie peninsula of India was part of a great continent 
probably united with Africa. To the cast was a great sea extend¬ 
ing up tlie Art'un valley along the southern base of the Gtfro hills 
and thenco southward throughout a considerable, area west of tho 
Ira wadi in Burma. There was another sea to the north-west cover¬ 
ing a great part, if not the whole, of Persia, Baluchistan, tho Indus 
plain, and extending us fur north-east as Gfarlnvul, and an arm of 
this son extended up tlie Indus valley into Laddie. The Iliindhiya 
and perhaps Tibet, nholly or in part, wore raised above, the. sea, but 
there is no evidence to show that they had then attained any un¬ 
usual elevation, In Inter eocene times, the Himalaya had risen 
sufficiently to send back tbo sea boundary to the north of the Pan jab, 
ami in mioccne times, the marine area was still further contracted. 
The existence ot a sea in these -.places is attested by the pre¬ 
sence of maiiue deposits and shells, and this discovery clearly shews 
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tliafc not only did the sites in which they occur once form the hot- 
tom of a sea hut that the difference in height now observed between 
them and the level of the sea must be greatly added to in order to 
arrive .at the true measure of tho upheaval that has since occurred. 
The work of denudation that continually goes on «hows us that the 
present summits of the mountains must in the course of time have 
lost a considerable portion of their substance, and in the next place 
we cannot suppose that the marine shells now found lay exactly at 
Hie sea level. The bed of the great sea may also hare been subject 
to successive periods of depression and elevation before the eocene 
period without greatly altering its height. Professor Geikie 1 tells 
us what tho forces are to which these marvellous results are due r— 
“The upheaval of the sea floor into land seems to have hoeu duo to 
a cause which has been going on from the earliest geological times 
and which is still in progress. It is believed that originally this 
planet possessed an enormously high temperature ; that, indeed, it 
was thrown off from its parent sun with a temperature probably 
even much fiercer than that of the sun at prexnt; and that it has 
since been gnulually cooling and contracting. The external cru-t 
of tho earth, varying greatly in structure and otherwise, has yielded 
unequally to the strain of contraction. One result of this process 
has been tho elevation of portions here and there into long ridges, 
forming the continental masses and mountain chains. You may 
illustrate this production of lines of elevation along a generally 
subsiding surface by what takes place when an apple dries. Its 
surface contracts and wrinkles, most of the skin sinking inwards, 
but, at the same time, inequally and leaving intermediate ridges to 
stand up. So in the gradual contraction of our planet, wrinkles have 
arisen on its surface* It is theso wrinklos which form our mountain 
chains. Put such a subsidence of the crust could not have taken 
place without, it very great deal of folding of the rocks. Descending 
nearer to the earth’s centre, tho various la 3 r ers of the crust had a less 
diameter to fill. They could only accommodate themselves to tlieir new 
position by being crumpled up so as to occupy less spneo, or by being 
cracked across so as to allow some parts to bo pushed above others.” 
We find that both these results have been produced, and the records 
of the Indian Geological Survey teem with illustrations of them,- , 

>J. c. 
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One other fact is noticed, I)}' tho wunn writer, in connection with 
_ JMC Of niouni.iinfmmn- tllfi crumpling up of the mown tains, and that 
<ion - is that this process has been the means of 

bringing up the crystalline rocks. “Before the time of the crump¬ 
ling, the whole future mountain area was covered with one continuous 
sheet of marine strata. But as tlie mountain chain began to form, 
the cential portions came to bo more ancl more compressed, 
puckered, and crystalline, some parts being squeezed up, whilst 
intrusive masses and veins of granite and other crystalline rocks 
were injected amongst tlie intensely altered stiata along tho central 
nucleus or core. It was during this process, doubLless, that the 
crystallisation of the gneisses and schists took place, when they 
parsed from their original character of fragmentary (bedded) rocks 
and assumed tho peculiar crystalline texture which they now present.” 
We have already noticed that there have been successive upheavals 
of the Himalayan mass through the tertiary and post-tertiary and 
even the pleistocene periods, and tho effect of these upheavals on 
the form of the mountain ranges must have been considerable. 
Supposing, with Professor Geikie, that a whole mass of sedimentary 
rocks lias been upheaved into land as a mountain chain, wo find 
that “on tho outskirts of this elevated area, sedimentary deposits 
will continue to accumulate in the sea. If in the course of tlie slow 
secular contraction of tlie planet tho upraised tract subsides, a new 
set of strata will be laid down upon tlie upturned edges of tho older 
rocks. It is evident that in every junction of this kind, some 
considerable interval must have elapsed between the formation of 
the older series of rocks A (Fig. 4.) and the newer series 13. 



Section of a mountain chain showing three epochs ofuphearal (Geikie), 

“In tho course of time, the region having once yielded to tho 
strain from terrestrial contraction will probably yield again, and a 
new upheaval will take place. Tlie series B will now be raised up 
together with A, and another series 0 will be laid down in turn 
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upon its edges. Subsequently, tlie same fate will befall the group 
0. These three sets of differently inclined strata would fix for us 
three successive periods of upheaval.” This simple explanation 
shows how very varying must be the results of successive periods 
of depression and upheaval, and especially when, as in the case of 
the Himalaya, such an immense area has been subject to disturbance. 
We have now seen tlut the primary factor in mountain architecture 
are the great changes in. the earth’s crust by which mountains 
have been formed, and the bedded deposits have become rocks, 
and eventually, as the process of upheaval went on, have been 
crumpled, folded, crystallised, and fractured. In this process, late¬ 
ral pressure has been the chief agent, and this has been exerted 
simultaneously from different sides in the case of the Himalaya, at 
least in the pleistocene period. Ho better examples can be given 
than those enumerated by Mr. Blandford as characteristic of the 
western area. Here we Inive amongst the mountain ridges that 
encircle the Indus plain and comprise pliocene beds, “ranges run¬ 
ning north and south such as the Khirthar and Sulaimauj east 
and west as the Mari and Blmgti and tlio Afridi hills ; north-west 
and south-east as the Pir Panjal; north-east and south-west as the 
eastern Balt Range and Kliarian hills ; and many intermediate 
directions may nho he traced, independently ol' curved ridges.” 
Of the extent of these lateral thrusts an example will be found to tlio 
west of the Indus. Taking the Persian area and that of the Hima¬ 
laya and Tibet, “the mountain ranges fall roughly into two great 
curves convex to the southward ; but the deeper western curve 1ms 
produced tin* smaller mountain ranges. That a gigantic lateral 
movement has taken place in the apex of the western, curve is, 
however, shown by the fact that for nearly 150 miles between 
(fwadar and Jtilk in Baluchistan, the track traverses beds, all appa¬ 
rently of tertiary ago, at right angles to their strike and that all 
these beds are vertical or nearly so. The contraction in breadth, or 
in other words, the lateral movement must have been great to have 
converted horizontal formations into aseries of undulations, with dips 
so high as those seen in the BulueliisUui ranges.'” The terms at our 
disposal to denote the relalions of magnitude and adequately to depict 
the changes that have been wrought during such a period are utterly 
insufficient to convey a correct idea of what lias taken place. Perhaps 
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Professor Geikie’s simile of the dried apple is as far as wo can go with¬ 
out entering into scientific clef ails that belong to the professed geologist. 

Only second in importance to subterranean influence in the forma¬ 
tion of mountains are the sub-icrial tools 

Mountain sculpture. t ] 1Q g ren £ sculptor, the different forms of 

water, ice-wedges, glacieis, snow, rain, and rivers. 1 It is impossible 
to say what may have been the appearance of the mountain ranges 
when first formed, but we have every reason to believe that usually 
the process was gradual and that at once the denuding influence of 
the different forms of water came into play. Nature from the time 
the first atmosphere existed has ever been at work tracing lines 
which gradually work into gorges, ravines, and valleys, weathering 
peaks and rounding ridges and producing 

Ice-wedges. f. u n 1 

those alterations m the general appearance 
of the mountains that on a very .small scale are familiar to most of 
us in a neglected hill-station. Both crystalline and bedded rocks 
abound in joints or divisional planes by which they are separable 
into blocks and no small part of nature’s work in sculpturing moun¬ 
tains is thus rendered possible. Into tlieso crevices runs the molted 
snow or rain, and there congeals and again expands, forcing tlio 
blocks asunder by slow degrees. The sun’s rays tarn the ice into 
water during the day, to penetrate still further and again congeal 
during tho night, and this ceaseless process continued for many 
centuries shows its effect in tho form of tho mountains composed of 
oven the hardest rocks. Tlieso are covered with massive boulders 
quarried by nature’s ice-wcdgus in tins simple fashion. Where tho 
dislocation takes place near tho edge of a weathered cliff, the mass 
of ruin caused by the toppling over of huge blocks is often gigantic. 
Gerard describes the upper portion of Pnrgial (Lio Porgyul) as tho 
“wreck of some towering peak burst asunder by severe frost.” Fraser 
tells us that the summits near Gangotri and Jamnotri area mere con¬ 
fused mass of huge crumbling boulders, and the same description 
applies to nearly all tho peaks that have been visited by travellers. 

We have next to notice snow in tho form of avalanches as one 

Avalanches fools employed in mountain sculpture. 

Tho win ter snow, when exposed to the summer 

1 A('kno\vloJifnnJnl w dim time to Professor Tyndall's ami Proles sol 
A. ((erkre s mountain aielnlecUue 
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sun awl influenced also by the heat of the earth itself, is often de¬ 
tached in masses sufficient to cause groat natural disturbances. It 
has been suggested that the change in the lied of the Satlaj in the 
plains to its present one has been produced by an avalanche in its upper 
course having dammed up the river. In time the barrier gave way 
and sent down an immense flood to the plains, sufficient to carve out a. 
more direct course which the river itself has since continued to 
occupy. 

It is, however, to the action of snow Lu the form of glaciers that 
the more important results are due. These 

Glflcicis, a 

groat engines of denudation have tlio form 

of a solid river ever progressing downwards through the valleys 
until tho point is reached whore tlio rate of motion is balanced 
by the melting of the ice. In the figuro of the Pindar! glacier, 
given hereafter, it will be seen that tho glacier fills the bed of tho 
upper valley and is fod by the drainage of the snow-covered slopes 
on either side. Its face is discoloured with mud and stones and is 
utterly unliko one’s preconceived idea of masses of ice. Along the 
sides and edges, too, are rows of earth, stones, and boulders trans¬ 
ported and deposited in order by tho ice-stream. These deposits aro 
called, moraines. Much of tlio material transported falls down into 
tho crevices and gets between the bottom of tlio glacier and the rooky 
bod along which it moves, and which is thus subjected to a grinding 
process that reduces even the hardest rocks to powder. This fact 
accounts for the turbid character of glacier streams, especially near 
their source. Tho influence of glaciers, therefore, is two-fold, firstly 
in transporting materials and secondly in reducing them to mud or 
sand. The combined result is often seen in the mass of-detritus 
heaped up towards the end of a glacier called a terminal moraine, 
and in the striated and smoothed appearance of tho rocks that have 
been subjected to glacial action. As will be seen hereafter, there 
is sufficient evidence of a great extension of glacial action in 
former times that must havo bad a very important influenco on the 
form of the mountains. Cunningham records throe great inunda¬ 
tions of the Indus duo to the bursting of glaciers in the upper por¬ 
tions of its course. Those had dammed up tho river bed and 
evontually gave way, sending a flood down the channel which'in 
the cataclysm of June, 1841, appeared as a wall of water some 
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thirty foot high, destroying etery thing that came within its 
reach. 1 

Ruin lias had even a more constant ami penetrating influence 
on the mountain masses than any of tire pre¬ 
ceding forms, for it has furnished the ma¬ 
terials from which the ice has been formed and is more universal in 
its operations. The salts and acids contained in it have also had a 
peculiar action of their own. Ruin while falling through the air 
takes up some portion of carbonic acid and when it reaches a rock 
dissolves and carries away certain portions of its texture. The 
result of this process is that not only is the rock reduced in bulk by 
chemical action but what remains also becomes more easily operated 
on by the mechanical action of falling water in the next shower. 
If or illustrations of these processes take any line along the lime¬ 
stone ridges about the hill sanitaria already mentioned, and it will 
be seen how the outer crust where exposed is crumbly to the touch, 
and has a rough sandy appearance. For those who have seen tho 
long gneissic range extending from Almora to Devi Dhuva in 
ICumaon, there could not be a better example of tho influence of 
rain or rock Ilian is there exhibited. Along the road on each side 
where tho rock has been exposed to the weather, tho outer layer is 
removable by the hand, and at the base will be found a little heap 
of solid that has been weathered away in course of time. Many of 
the more loosely formed shales, especially those that contain alum, 
speedily decompose on exposure to the atmosphere and it is on this 
account that in the midst of rocky formations in the Himalaya it is 
so often very difficult to obtain good building stone. Another 
familiar example of the influence of the rain-fall on the rocks will 
be seen in tho stones of old buildings throughout tho hills. Where 
protected from the weather their surface exhibits the faintest trace 
of tho gifiver’s tool intact, but where exposed they are worn and 
eaten into and the outer skin appears granulated and rough. This 
waste of rock material has been in progress for centuries and has 
produced a soil in which trees have taken root and shed their leaves 
to produce by decomposition and mixture with the waste the rich 
vegetable mould that overlies our forest-clad hills. The presence 
of these frees has had the further effect of retarding the removal of 
1 Imlnk, 104 : J. A. S. lieu. X. G17 : XII. I8a • XVII, 230 
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the newly formed soil not only by absorbing a portion of the chemi¬ 
cal elements carried down by the rain-water, but also by breaking 
the force with which the rain would otherwise fall on tire soft soil. 
Thus we find that on well wooded hills the depth of useful soil is 
considerable and that springs are numerous and abundant. On the 
other hand where the hills have been cleared of forests, the finer soils 
are soon washed away by the almost tropical rain. Tlio rocks from 
which the soil has been formed again appear at the surface and 
the rainfall rapidly drains off leaving no supply for springs, and if 
the process be continued over any considerable area, cultivation 
becomes impossible and the climate is essentially altered. IV lint de¬ 
foresting has done for Almoin can be seen in its scanty rain-fall, its 
barren slopes, and few springs, although the area affected is so small. 

The action of a river in the sculpture of mountains is throe-fold. 

First, i t has the chemical action of rain in dis¬ 
solving portions of rock constituents : again, 
it has in its mountain course the grinding power of the glacier in the 
force with which it drives the gravel, stones, and boulders along its 
rocky bed : and thirdly, it has the glacier function of transporting 
material and laying them down in deposits elsewhere. In the case of 
glaciers the denuding process is the more important, and in the case of 
rivers the transporting function 1ms, perhaps, more influence in mould¬ 
ing the features of the surrounding country. In the beds of many of 
our mountain streams we can detect the action of both glaciers and 
rivers in the striated and furrowed appearances produced by the 
former and the rounded forms of worn pebbles due to the influence of 
flowing water. The muddy colour of the water is due to mud or sand 
held in suspension, and it has been estimated that in this way one six- 
thousandth part of a foot is annually carried away from the water-shed 
of a groat river. This waste is, however, very unequally distributed, 
being v er y much gr eater in slopes and valleys and less in plains. “We 
may be prepared, therefore,’ ’ with Professor Geikie, “to find that solely 
by the continued erosion of running water, oven, tlio most recently up- 
heaved mountain chains have had stupendous chasms carved out of 
their sides, and an almost incredible amount of material removed from 
their surface.” Such has been the origin of the Scottish valleys 
which, according to the same writer, “ have bpeu cut out of the 
general mass of the upraised rook. The existing mountains are 
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what ivt now find them to bo, because they have been left standing 
while the valley* have been excavated among them.” Playfair in Im 
« Illustrations of the Huttoniau Theory,” as quoted by the same 
author, writes “ If indeed a river consisted of a single stream 
without branches, running in a straight valley, it might bo supposed 
that some great concussion, or some powerful torrent, had opened 
at once the channel by which its waters are conducted, to the ocean; 
but when the usual form of a river is considered, the trunk divided 
into many branches, and then again subdivided into an infinity of 
smaller ramifications, it becomes strongly impressed upon tho mind 
that all these channels have been out by the waters themselves j that 
they have been slowly dug out by the washing and orodon of the land; 
and that it is by the repeated touches of the same instrument that 
this curious assemblage of lines lias been engraved so deeply on tho 
surface of the glebe.” In. major and minor river systems the same 
principle is observed ; the linos marking tho tributaries of a stream 
appear like the veins of a leaf all converging on tho mid-rib and 
each forming within its own area a separate main lino of a smaller 
system until tlie differences are inappreciable. But it may bo asked 
why, if these influences are uniform in their action, tho results aro 
so varied. Tho answer is not far to seek and is to lie found in tho 
varied character of the materials oil which the aerial forces oporato. 
The southern hank of the Siwaliks below Debra, consisting of soft 
sandstones, arc weathered by the heavy monsoon rains until they aro 
almost perpendicular. Tho Krol limestones give their picturesque 
outline to the outer Himdluya, when compared with the other lower 
range**. Tho shales and slates have a character of their own, and 
the great crystalline range itself owes its form to the locks of which 
it is composed. Kamct has its peculiar pyramidal shape from its cap 
of granite, and hTanda Devi, Trisul, and the Panch Cluili havo had 
their peaks defined by simple aerial action on their materials. Thus, 
j our mountain ranges are due in the first place to subterranean disturb* 
I ances, and in tho second place, to the action of tho different forms of 
water, chemically and mechanically, on the varied mnteiials of which 
the rocks aro composed. It is the combination of these two forces 
that gives such varied results, and until more accurate and compre¬ 
hensive information is recorded regarding their operation, it is impos¬ 
sible to base our physical description on other than arbitrary g rounds. 
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Tiie British Himalayan districts, -which form the immediate 
, subject of this sketch, are themselves such 

Position of the ground. „ , . 

a small portion ot the immense geological 
region to which they belong, that we shall have to wander consider¬ 
ably beyond their limits to attain sonio idea of their place in nature. 
Borne of the ground forms part of ono of the best known, and 
certainly the most v> idoly known, of our Indian rock-formations : 
the Dclira Dun is pre-eminently the Dun ; and the low hills sepa¬ 
rating it from the wide Gangetic plains are the original Siwaliks, a 
name to be found in every geological text book. The rocks of the 
higher hills to the north, below tlio snowy range, have as yet received 
only cursory attention, being chiefly non-fossiliferous slates and crys¬ 
talline schists. On the snowy range and boyond it in Chinese territory 
wo again come upon formations of well-established position, but of 
which wo have little real knowledge, and are altogether dependent 
upon the occasional observations of a few adventurous explorors. 

In geology, no less than in othor sciences, it is desirable to bo 

, , , able to trace the stages of knowledge. Even 

Early observer. . ° 

m descriptive geology this information is 

interesting 5 and for the student such illustrations are almost essen¬ 
tial. Although the gorminal idea of geology, that the aboriginal 

1 This chapter lias been writ!on by Mr. II. E. Mcdlicofct, Superintendent of the 
Geological Survey of India, for this volume.—13. T. A. 
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superposition of sedimentary deposit is a sure indication of succes¬ 
sion in time of formation, and lienee that the structural relations of 
rocks arc the ultimate criterion of age, had to he conceived before 
geology could have birth. The difficulty of applying this test, of 
observing obscure and scattered outcrops, and of putting together 
and discussing the features thus laboriously collected, is so great, 
that, from the beginning, geologists have sought for, and adopted 
moie ready tests for the chronological classification of rocks. The 
history of progress in geology is in great measure made up of the 
failures of generalisations thus too hastily arrived at j the total 
breakdown of false assumptions, and the correction of errors due to- 
the foiced application of partially understood principles ; to the- 
neglect of the regulating laws of structure. The science is so young 
that its history in India affords examples of these errors. In some 
cases our admiiation of the men and the work they accomplished 
is positively enhanced by our knowledge of the difficulties under 
which they labomert. The names Herbert, Falconer, Cantlcy, and 
Strachey call especially for mention in connection with the ground 
under notice. Cautloy and Falconer will be imperishably associated 
with the paleontological branch of geology, as having with groat 
labour brought together the unrivalled collection of fossils, the 
description of which was partially published in the Fauna Antique 
Sivalensis. Work of this kind endures, in so far as it is to a great 
extent a record of hard facts, having each a permanent intoiesfc, 
such as the existence of a certain fossil within a fixed range of 
strata. It is not so with facts of the first order in geology proper ; 
the announcement that such a kind of stone occurs in any particular 
place conveys no information that can be said to have scientific 
value ; it is only when accumulated and colligated under established 
principles of formation that such pefcrographical facts como to have 
any geological meaning. Herbert’s observations were of this order. 
He dealt entirely with unfossiliferous rocks, and the principles under 
which he had to arrange those observations were still to a great 
extent artificial ; his work has therefore only an historical interest. 

Captain G. D. Herbert, however, must rank in merit as well ns 
Herhcrt> fry date amongst the foremost pioneers of geo- 

logy in India. As a man of great talent nnd 
of sound and extensive scientific culture, he may stand with Captain- 
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JN oa\ liolcl, who did so much for tile geology of {Southern India. Tho 
advantage of the latter lay in the greater simplicity of the ground lie 
wo iked in and in liis being even a few years later in the field. The 
minondogioal survey of the Himalayan districts was one of the earliest 
attempts at a geological map of a considerable area made officially in 
India. Tins work was entrusted to Captain Herbert by the Marquis 
of Hast inn*; but it was left to private enterprise to make known the 
) exults. The publication was taken up by Mr. Homy Torrens, of file 
Br-ngid Civil ftomw, the aveompliditil ulitui and pToprieior of the 
so-called Journal of the Asiatic Society of Bengal, winch was then 
brought out at the personal risk and responsibility of tlie Society's 
Recretaiy, and nfi* 4 really the continuation ot the publication started 
by Captain Herbert himself in 1831) with the more appropriate title 
('under such conditions) of (xleamngs in Science. The report appeared 
us an ovtra nuniher of a ohnne XI. of the Journal for 18 12, nine year-, 
after the death of Captain Herbert, and .seventeen years after tho 
completion of the sun oy. Tho map to illustrate the report was 
issued with volume XIII. for 18 tk ii comprises the very large 
area lying between the river Kali and Sutlaj, more than *200 miles 
in length, and from the plains to beyond the snowy peaks, a breadth 
of DO miles. Captain Herbert does not assume uny pretensions to 
authority. Ho tells us very plainly that lie made up Ills geology for 
tho occasion, buL it is ]ilain, too, from his obser- 
11 is geological themies. va ^ ons am } reflections, that lie thoroughly 

mastered his authors. His suggestions in correction of current 
views are often very judicious, anti display a truly scientific turn of 
mind. Ilis work, nevertheless, can only be noticed liiillustratioii of (ho 
history of Indian geology. Ho divides nil the rocks of the mountains 
mto two great ‘primary' formations—one for the gneiss occupying 
the central region, and one for the micacoous, chloride, hornblendic, 
and argillaceous schists, to which also lie joins tlie limestones. IIo 
makes a third zone of tho narrow strip of “ secondary rocks, mostly, 
if not entirely, the Newer Red, or (Saliferous Sandstone.” Outlie 
strength of this purely imaginary identification borings wore recom¬ 
mended, if not actually undertaken, along the margin of the plains, 
to £Lud the carboniferous formation with its coal. This notion was 
not quite exploded by tlie discovery of tlie famous tertiary fauna in 
a part of the rocks designated by Herbert as New Red Sandstone ; 

If) 
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an.l ljy ilw* lato-.t writers prior to the Geological Purvey, the sand¬ 
stone along the fringe of the Kmnaon mountains, a ml now known as 
11 i C ^ahaii nr lower tfnvrilifc gronp, are Heated as secomlaiy. The 
constant ili|» of the rocks of Hie southern Himalaya toward* tho 
eeiitial axis so marked a featnre in their strncime, was treated by 
Tleibert in a manner characteristic of the time*. His three foi mil¬ 
lion* being by assumption successive in order of time, the observed 
structure seemed to subveit tills oidtiinwl relation, making tho 
NOtmgcr apparently pa^ beneath Uic oblrv, the whists beneath tlu> 
gnri-s ami the saiiiKtuiie.- beneath the ndiisK Ho a I tempted first to 
explain thi- anomalous feature by hndling ; but when bis eal- 
uihUious seemed to demand a fault having a throw ot eight miles, 
he gj\o up the idea in favour of a .-iippu.-dlmu infinitely more* 
>xtraragaiit. He came to the conclusion that the apparent bod- 
din,-, in eaeh of his I hem* surics is not. true Hrat ideation, due to 

eZ> 

the pieces-* of deposition in water, but. only pseudo-strati heal ion, 
produced by .some process ol concretionary action ! thus, (oi 
the sake of n collateral issue, ho cut away the very foundations id 
tlie science of geology. 

The work of Cantloy and Falconer was the geological eon verse 
of that attempted by Herbert. They dealt 

(‘aulioy mul FflUonei. ,, , . , „ , ,, , , 

entirely with one -cries, ol rocks, and treated 

them almost exclusively from the point of view oftheir fossil contents. 

flie range of their operations was limited to tho low fringing hills 

between the Ganges and the SnUaj. The structural features were 

\ cry slightly touched upon, the strata being taken to belong to ono 

unbroken formation, which was recognised ns of geologically recent 

date, and as being distinctly made up of the debris of the Himalaya. 

'’'H* following a! fell act list of fossils will give an idea of tho extent of 

Him’ labours, ami of the riel mess of the fauna they diseovoied :— 

B1WAUK fOSSTl, VHHTRBHATE.S. 

(}L r .\JHtl’UAN T A r 

Si hi >>0]i/tfa\'lts, Pith ecus. 

I'ATtXIVOftA. 

llpftuu Aui)>ht(U/on i Ifytmani**, Cains Mellivom, 

Jj> ijjhnvJon 3 Ll't/V, linJiud: ‘odOil, 
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PROBOSCIDIA. 

Slajodoa (4 &p._), Lo.vodou (1 sp.), J3iulcjih«* % Mastodon (2 sp.), 
iJuwt he riant (sp.). 

Artiodactye V, 

IJe.mpralodou, MerycopoUimus, Uippohipn, Has, Chalicolhenum, 
Siuatkerium, Anlihye, Verms (sp.), Camelopardalis, Camelus, Bos 
(sp.)j .1 [audios, . I wjthiba,'*. 


V lilllSSt.11) ACT Y11 A. 

Bhinoccro* (o sp.), Anloh’lheriuniy Kqnus, Hippotlterunn. 

llBFTIETA. 


Crocodiius, LcplorhjRchns, Varan us, CulossochAjjs, lump, 

Triom/.r, Test ado. 


Undetermined species of Ace*, Pisces, Mollusc* and Crustacea. 

It-, is to CJap tain Jtidiard iSfcraehey, of tlie I3cng.il Engineers, now 
(touch ill Stracky, Member of the India Council, that we owe the. 
y(i iicJ hi’st sound attempt, at a sketch of Him.il.-i> an. 

geology based upon ex tensive ohseivatnm 
An abstract of his lesults was published in the Quarterly Journal 
of the Geological Society of London for November, 1851, and the 
map accompanying his papei includes about the same ground as 
(hat of Herbert. A comparison of the Lu o maps shows lmw gieat 
an advance had boon made. Lt is greatly to be regretted that 
official and other business prevents General fill at 1 icy from making 
with his own hand the few corrections and additions necessary to 
bring his work up to date for the present publication. The annexed 
map is little more than a reproduction of General StrncheyV, 
and the description also of n largo portion of the ground is a reprint 
of his paper. 1 Acknowledgment is made by him that a considerable 
portion of the observations recorded were contributed by his 
brother, now Sir John fStiachcy, late Lieutenant-Governor of tlie,so 
provinces. 


For the geographei a mountain chain is fixed by (lie conditions 
of continuity and diieetion. The geologist 
would fain make Ills mountain systems to 


Tlio mountain system, 


1 On the Geology of Part of the Himalaya .YToimtaitid and Tibet : Qum\ Jour., 
Gcul Sot*. Lomluii, lui November, ISO I, Vo!, VII,—Ji. T. A. 
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(Intend primarily upon contemporaneity ot formation, as augposting 
rau-al connection. From neither point of view can tlio Himalaya 
pretend to fixity of limits. On tin* south, indeed, no great phy&ieel 
boundary could be more marked limn the base of the mountains 
between the Jlielum on llie west ami the Bramaputra on tlie east, a 
di-tancc of about 1,500 miles. The line is remarkably unbroken, 
v itliout projecting spurs or open re-entering valleys. It lias a, 
uniform curve, the henring in Upper A-um being to east by noifh, 
while in the Punjab it i- nemly to north-west. ' Throughout this 
entire length tlus hills rise abruptly from the alluvial plains. Tlio 
terminations at thi- Imundary aro also very wed I marked. The Asam 
Aalley ends against the ranges of the Barma-Malayan mouiilatiis, 
vdiicli pas5 up fiom the south, at right angles to the Himalayan 
ilia in, to coalesce with it in the elevated regions of JOastem Tibet. 
Sitiiihilly on the noith-woH tlio ranges of (be Hitlinutn and Hindu 
Kush pass continuously into the mountain region of Little Tibet, 
nearly at right angles to the run of the north-west Himalaya. It 
is on the north that tile question of a physical boundary is to a great 
extent arbitrary. Tlio chain of mountains that, under the. name of 
Himalaya, forms Hie northern boundary of Hindustan, is in reality 
flic southern face of the great mass of elevated land extending tin ougli 
nearly HO degrees of longitude, from the .source* of tlio Oxu* to (hose 
ol the great rivers of China, while its northern face appears upon 
our maps as the lunge called Knonlucii. To the smith lie the plains 
ot India, wlio-e greatest clevatioq H about 1,000 feetahove Ihoseaj 
while on the nor 111 is tin* Central Asiatic deseri, which iiowhetc is at 
a less altitude than 3,000 feet. Tim loftiest summits known on the 
mu face of (he earth are to be found towards the soul hern edge of this 
cheated region, at least one peak having been measured whoso height 
i- upwaids of 2b,000 feet, while along the whole line peaks of 20,000 
feet abound. 


tfo little is know'u of the interior and northern parts of this tn ,,j <ni 
that it is impossible to otter any general account of it based upon 
aclual observation ; but as far as wo may judge from those purls that 
Law been exploits!, it appears that the surface is, with few exec,,- 

Tiijii.m ljruk <’ n into a mass of momdaim,, 

the general elevation «f which, valleys aJ 
w.-ll a- ridge-, i- wry great ; and there seem- no reason for 
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tUul either the Himalayan or ICucnluen have any definite special 
existence as mountain ranges apart from the general elevated mass 
of which they appear to be the two opposite faces. The portion of 
the southern chain to which the following description more particu¬ 
larly refold, is somewhat to the west of a central line, on about tlie 
SOtlv degree of oust longitude, which meridian pusses through the 
island of Ceylon, ami not far from Cape Comorin. The order of 
notice will he in successive zones from south to north—the plain-!, 
tlie hmb-Flimalayan zone, the Outer or Lower Himalaya, and the 
1 Vnlral Himalaya. 

While cliiVerenco of opinion exists as to the formation of the most 
, rhe 1#l]|M recent deposits, it is not to be wondered at 

that there is often much doubt as to the origin 
of ancient formations. The primitive idea that a water-)nisin is 
necessary to the accumulation of extensive .sedimentary deposits is 
still widely held. To it is primarily due the not yet obsolete opinion 
that the plains of India urn in great part of marine origin. The only 
diieet evidence in supporL of this \ iow is tlie local occurrence of salt- 
wells, which also involves a popular error, for although the sea is the 
gieat receptacle ol salt, it is childly by rock-decomposition on dry 
land that salts originate. This fact is likely to force itself disagree- 
ably upon future generations in India ; at present wo have only to do 
with it. as at least weakening a mistaken geological position. The only 
fossil remains found in these plains-dcposits are of land or ficsh water 
origin, and these occur even in the delta hcloiv the present sea 
level. 

The surfaoo-form, and tho distribution of the materials of those 
deposits, is, moreover, just what is now understood to he due to tho 
normal action of rivers above their final point of discharge. Torrents, 
.streams and rain-scour from the precipitous slopes have accumulated 
a wide bank of coarse diluvial deposits along tho base of the mountains 
Jihabur " ^eh ^ known iu these provinces as tho b?id- 

har or forest zone. In RohUkhaud it is about 
ten miles wide, and has a fall of from fifty to seventeen feet per mile, 
and, except in the rainy season, water is not procurable in it. Even 
Ta)di considerable streams sink into the porous 

gravel-beds. Outside tlie bkubar is the tarcH, 
also about ten miles wide, in which water is superabundant, 
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producing swamps and exeessivo moisture. Funnel ly it wai- 
supposed that tins was an aiea of actual depression; it lias, lumewu, 
a very considerable fall, averaging (in Hohilklinnd) move than leu 
feet m a mile. The moisture is duo lo the copious i e-appearance 
of the water absorbed at the head of the bhabar. Prom the fa rat 
fho plains gradually decrease in slope to three or four inches per 
mile in the deltaic regions. 

A belt of fringing ridges, vaiying in width and abruptly lower 
than the contiguous mass of the Himalaya, 

I) ic fiiili-ITini/tlayan or , . ,, . .. . , 

SiwAhk ^ono, formed ot occurs throughout tlicir entire length, with 

teiimiy lock?. perhaps two short, interruption 1 ; in Lower 

Asitm, which are doubtfully and in part attributed to denudation. 
The pure geographer might, iu some place*, ignore this feature, ns 
perhaps below Jfaini TtU and Darjeeling-, choosing to regard its 
representative there as mere spurs of the mountains. Geological 
observation, however, draws attention to geographical features that, 
might otherwise escape notice, and notes that these so-called spurs 
will always be IbuiulydTecting the fonu, not of spurs pioper, but of 
ridges parallel to the adjoining mountains, and in a move or less 
marked degree semi-detached from them by a chain of deep longitu¬ 
dinal gorges and low gaps, corresponding with a leading geological 
boundary, that between the old slaty and schistose rocks of tlui 
mountains and the massive tertiary sandstones of these frinomo- 
bills. 

Prom ibis double consideration the name Hub-flimdlaya bun 

Division; oC the teiti- keen ghum to these loner ranges and lo 
my Bents the rock-series forming them. Pnr the 

most part these hills are apparent to the least observant traveller, 
their outer ranges being separated from the inner ones by broad 
fiat valleys, or duns. These more detached ridges have long been 
familiarly called Sivaliks, a name extended by Oautley limn the 
native name (Shib-wala) of the representative range separating 
the Debra Dun from the plains. This name, tuo, has been hitherto 
currently applied to the hills and rocks here described as Sub- 
Himalayan, wherever distinctly recognised. The closer study of 
■this zouo has, however, brought to light distinctions involving some 
difficulties regarding the application of this familiar name. It has 
been found that there arc recognisable divisions in this great M-iie* 
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nl die, tertiary deposits of tlie Sub-Himalayan. lulU, and that the 
younger of those groups contains by far the largest share (if not 
all) of the v, oil known Siwalik fossils. On this account it was 
proposed to restrict the name Siwalik to the band in which those 
fossik neem* ; hut there are good reasons For preferring to con¬ 
tinue the extension of the old name, and to indicate the separable 
geolnoir.il Imvizous as Upper, Middle, and Lower Siw.Vhks. On 
the '■mall map annexed they are coloured together as upper 
tertian 

It \\U" in the ground west of the Jumna, between tlie Kayarda 
Snjj)Hi-r.i u-y section of a31( * I*mjor duns, where the miter and inner 
mK-onfonnaWe fsronps hills are confluent for a length of about 
forty miles, that the separation of the original Siwalik series into 
distinct groups was first brought to notice. Throughout the whole 
cross-section the dip of the strata is inwards, towards (lie moun¬ 
tains j but along a sharply marked line, continuous through the 
length of these hills, there is a junction of highly coni rusting rocks : 
the brown and yellow clays, and conglomeratic graiels at the top 
of the series forming the outer /ones of low lulls, abut, against 
harder red clays and sandstones forming an inner zone of somewhat 
higher hills. The feature is an where better seen than in Hid 
region of the Mrirkanda, south of ilio town of Nithan, tlie capital 
of Sirmiir. As is generally the case along tlie junction of rocks of 
i cry different textures, the actual surface of contact is concealed 
by debris ; and tlio appealauco suggested by the conformable 
dips is that the outer rocks pass regularly beneath tlie inner 
ones. 

Such was the view tacitly adopted by the discoverers of the 
Overlooked tiy curly Joanna Sivalmsis. It was from the same 
oHei vers. trans-Jumna region, south of Niihan and 

of this rock-juncdion, that a very large proportion of the great 
Siwalik fossils were procured. No particular notice was taken 
of the striking feature just described; and Cautley accounted 
for the absence to the cast of tlie Jumna of the highly fossilifor- 
ous beds known to the west, by supposing a lesser upheave- 
luont of the ground to have occurred in that direction ; thus dis¬ 
tinctly implying that those beds underlie and are older than 
the rocks of the eis-Jumna Siwalik range, which ho had himsell. 
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from fossil and petrological e\idenee, identified with* 1 lie rocks ah 

2s7ilian. 

Herbert’s deliberate rejection of the elementary fact of slratifi- 
Naturc of the imcon- cation, to make way for a theoretical dilH* 
r, ’ imil - v culty, is scarcely a loss remarkable elate- 

mark than the ignoring of “o striking a si rati graphical feature by 
the original explorers of the Siwaliks. The facies of the two con¬ 
trasting groups, as seen along the boundary, at once suggest that 
the outer and .apparently underlying locks uro really the younger, 
and this is immediately confirmed by finding that the conglome¬ 
rates of this group are principally inado up of the debris of tho 
contiguous inner strata. Although this latter fact would be some¬ 
what against tlio supposition, the steep aim! ting rook-janetion 
would next suggest a fault, along which the lower strata were 
uphefued on the north, and thus brought into contact with younger 
beds of the same* series. Patient.search, however, revealed an exposed 
section of the actual contact showing the volution of the strata 
to he tpute, different from that implied by faulting. The con¬ 
glomerates were found to rest against a denuded surface of the older 
group of rocks 5 the junction being in fact that of an original steep 
edge of deposition to which an actually overhanging, inverted pitch 
had been given at many points by subsequent lateral compres¬ 
sion. 

The feature, as thus described, involves much more than simple 

successive deposition of the gionps. It, ex- 
First inferencesfiorait. . „ ., , , ,, 

mbits strong uncoil tommy between them, 
requiring the older group to have been upraised and deeply denuded 
before and during the formation of tho younger one. Sucli a relation 
generally implies a considerable break and lapse of time between tlio 
formations, with a corresponding change in their fossil fauna. It is 
precisely the history of such changes which it is tho business of 
geology to unfold. But to the unfortunate neglect of the simplest 
strntigraphicnl observations, fossils from both groups wore mixed 
together in the magnificent collection that lay ready to tho hand of 
tlie early discoverers. On account of the character and extent of this 
strati graph! cal feature, suggesting that an unconformity of such depth 
must have a very wide range, it was proposed by the first obson er of tl, 
to restrict the name Siwnlik to the younger formation, and lodesignate 
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the older rocks, of the inner zone, a«* the Malum group. It i.s the namo 
by which CWtloy identified a certain horizon in tin- series,although 
apparently assigning to it a position the reverse of the correct 


Large as i.s the gap absolutely required between the ages of the 

beds actually in contact along tlii-s boundary, 
Coirccted view. . ,r c r 

it was matin' of surprise liom the hvst that 

no trace of so great au unconformity could be found in the immense 
thickness of deposits to tiro south of it. I'Voin the conglomerates 
at the junction, southwards to the plains, one crosses a descending 
section of several thousands of feet of si rata without a trace of 
unconformity: showing either that even at the base of this section 
file beds of the Niihan group are not represented, or that the di->- 
tuvbance which produced the unconformity along this line of abrupt 
contact was of such a nature as to admit of continuous deposition 
within so very short a distance. Hilling ideas at the time weio 
certainly against the latter suppo.-dduii, that extended ohseiration 
seems to confirm it. Going; westwards alung the Pinjor Dun, wo 
find at the Satlaj, on the very strike and extension of the Niihan 
range, a continuous conform able sequence from the beds of the N Allan 
horizon into the softer sandstones, clays and conglomerates at the 
top of the series. The line of disturbance which in the Nfthan region 
resulted in a denuded scarp against which the Lop most beds wero 
deposited by overlap, produced in the Satlaj region an anticlinal 
floxure which must have been so gradually evolved that the deposits 
accumulating along its southern base wore sensibly conformable 
throughout, although now we find the uppermost conglomerates 
almost vertical, with a southerly underlie, at the edge of the Dun. 
Thus it is evident that a well-defined break is not a general feature 
in the Sub-Him&layan rock-series, and that it would be premature 
so far to sever such a portion of it by a separate name from the time- 
honoured Siw/iliks. The namo Nahan is already current in piint, 
and may at present he understood to indiealp lower Siwdlile rocks. 
It is important, however, to point out that tlio real inference from 
the uticonfomiablo junction is of more interest than the pvimd facie 
one ; without it we should not havo had distinct proof that slow 
disturbance of great amount took place in the Sub-Himalayau zone 
during the formation of tlio Sivmlik deposits. 

n; 
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Although the marked separation of groups c mgge.-ded by the 

peculiar feature of die hills between the Knyarda and Pinjor duns 

A ihvismn nuuntainefl not maintainable westwards, there is a uni- 

thioiigh Hifi china* for of formiby of eliaimc throughout the series from 
lhcroctsanflto-sils.nl>* J , , ' . , , 

per MwnhVs, base to top whereby approximate horizons .no 

assignable. Conglomerates and gravels prerail at the top, variably 
associated with biown ^mdy days. In many clear sections the 
thickness is quite 4,000 to 5,000 feet. IL is not, however, to bo 
understood ihat the deposits weie ever strictly superimposed to that 
depth vertically. The mode of deposition in successive banks, each 
trailing upon and thinning out beyond its predecessor, as pointed 
out above for the section on the Sathij, must greatly modify tho 
familiar meaning of the word thickness as regards space: although 
Avhci p such deposits become tilted up by lateral pressure, and exposed 
along a comparatively shallow .section, the appearance is quite tho 
same as if vertical superposition of the wholo scries had obtained. 
Nevertheless, as regards time, tho fulled, thickness must bo taken 
into account, for each bed is truly successive to that below it. Even 
when raised to the vertical, those upper Siwalik strata hfivo so 
fresh an appearance as to he scarcely distinguishable from tho 
most recent deposits—from the beds of the tonent shingle or of 
sandy alluvium now accumulating hi the duns or on the plains. 
The complete justification for their distinction as an upper Siwalik 
group is found in the few fossils they have yielded, some of 
which, as Bubahm pnlo'iiulicus , would connect them with tho 
-pleistocene deposits of the Narbuda valley rather than with tho 
-pliocene SiwiiUks. 

<>\{ The main fossiliferous zone of the Siwalik series constantly 
occurs beneath the thick mass of deposits 
.Xid.iL , , noticed in the last paragraph, and it lias a 

fairly characteristic rock-facies of its own. Massive, clear, gray; 
soft sandstone is decidedly the pre\ ailing rock ; but brightly tinted 
clays are also often in great force. The. large vertebrate remains, 
although mostly found in sandstone, are certainly more abundant 
where there are associated clays. Several thousand feet of thickness 
must also he assigned to this middle Siwalik group. Falconer con¬ 
sidered this Siualik fauna to be miocene, hut. palaeontologists are 
now decidedly m favour of its pliocene affinities. 
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In conformable sequence beneath the fos.siliferous zone we find 
u ,,, rocks of the .same type, but having a decid- 
ealy different aspect—strong sandstones, 
but of a darker hue, and often highly indurated, with hard clays 
generally of a deep red or purple coloui. Throughout the Himala¬ 
yan range, east of the Satlaj, they form the flunking ridges close 
under the higher mountains, and inside the duns ; or at least they 
mostly occupy that position, for it cannot be said that middle Siwti- 
lik beds do not occur thoro too, as will be seen from the remarks 
upon strnctuie. No fossils can be quoted from those beds, hut it is 
believed that some existed in the original Siwalik collections. They 
would piobably lie of iniocene ago. 


One of the most interesting features in these Siwalik deposits is 
IToj hontal vacations tho variation they exhibit in relation to the 
m the S'Lwilhk depoiita. position of the great river-gorges. This is 

most marked in the case of the upper portion of the series. Tlio 
accumulation of coarse conglomerates is immensely greater in the 
immediate vicinity of the large rivers of the Himalayan system, and, 
moreover, it is only within 1 lie range of those streams that we find 
the beds of large rounded blocks of quartzite and other hard rocks 
such as are now brought down by those gi eat torrents. In the 
intervals between the rivers such conglomerates ns occur are formed 
almost exclusively of the debris of the adjoining hills, the some as 
are found in the minor streams now flowing from those hills j but in 
this position sandy clays often form the bulk of the formation. The 
same influence is ohecrvable in the middle group of the series, which 
is often conglomeratic and gravelly, or almost exclusively bandy, 
near the main rivers, while away from them the clays arc often m 
great force. These facts are very observable at tlio Satlaj ; in tho 
gorge above Bubhor tlic whole of the upper group is coarsely con¬ 
glomeratic, ancl the middle ono is more or less pebbly throughout, 
while at seven miles lo tho north-west the brown sandy elay.s, m 
which the fossil bubal us and ecunelus were found, form three-fourths 
of the entire thickness of the upper gionp. The apparent exception 
in the case of the Jumna id even a more marked illustration of the 
fact under notice. The river now flows through tho Siwalik range 
at many miles to the west of the gorge where it leaves the moun¬ 
tains; tlio fact being that in the elevation of the outer range the 
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■Tunma couM not erode a pas-age through the great accumulation of 
conglomerates it had fui inerly di-cliarged ill trout of tlmt gorge, 
and which now form the highest summit of the outer range. It had 
to work round them not in the direction of it* near neighbour tho 
(funge**, hut towards the region ol lesser deposition, Thus the con- 
tuaL between the tfiwuhk strata to the east and west of the actual 
river-pa'■-age is so great that it lias been questioned if the formations 
can 1 rally he the> same. To the east the upper group is made of 
tin* haul shingle conglouieiales, while on the same strike to the 
word the ('ongloinciatcs are composed of local, principally lower 
Sisiillik, debris. In tho cia-Jumna Siwaliks the middle group is 
formed of thick mu-sc* of suit sandstone* that have yielded very 
few fossil*, while to the west clays occur largely on the sumo 
homou, and fo-sils abound. The facta indicated in this paragraph 
are of great importance, as hearing upon the question of the 
mountain-formation; showing, as they clearly do, that although 
these deposit 5 , to a thickness of 8,000 to 10,000 feet, are 
now in many places turned up to the vertical, and even iu- 
veited, yet the main features of tho higher mountains must have 
been ilming tho Siwnlik period sensibly similar to what they 
arc now. 

So lai- wo have briefly considered the original characters of tho 
Piructiue (.1 the ftwrihk Siwahk strata : if is necessary now to notice 
Ihn features induced hy disturbance. This 
h.i^ taken place ou the grandest scale. On the right hank of tho 
Ganger: aho'* 1 Ifnrduiu tho gray sandstones of tile middle group 
liuio a high southerly dip ; and this rises gradually, through an 
enormous thickness of strata, to a nearly vertical undcrlio in tho 
conglomerate* at the outer edge of the range, A section of tho 
same type i* splendidly exposed in the goige of tho Satlaj above 
Tubhor, m the -ecoiul range of the Sub-Himalayan hills. Tiioro 
is much method in the form of these flexures : they very generally 
alibi t the form known as normal, i. <?., bends in which the dip is 
gieulei on one side of the axis, and so called because of more com¬ 
mon norm u-nee than tho symmetrical flexure—when both dips nro 
* quid- m than (he folded flexme, in which the strata on (he side of 
the steeper dip have been pushed beyond I be vertical, and so 
luudaily itucrinl. A* an alnued imher.sal min in (hi.* u'gion, the 
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steep side of these normal anticlinal flexures is turned from the 
mountains. From this there results the f.umlar conformation of tho 
Snb-Kimalayan hills, presenting si scarped face to tho plains and a 
long slope towards the interior valley. These duns, or at least the 
flat longitudinal valleys which are the typical duns, are thus struc¬ 
tural features, not mere valleys of denudation ; they rest upon tho 
comparatively little disturbed strata in the hollow of the synclinal 
flexure. Tho rango separating the dim from the plains is formed by 
tho anticlinal, tho stoop (outer) limb of which is generally broken 
up and denuded away, hence the south face of the range presents 
the scarped outcrop of the beds oil tho north side of the axis of 
flexure. 

In the inner ranges, where the disturbing action was greater, 
The Nan imilex Mus- the normal flexure often becomes folded, 
R001CU with, of course, inversion of the strata. There 

is an instance of this fairly seen in the Nun stream under Mussooree : 
below the narrow gorge, through massive sandstones having a steep 
northerly underlie, there is a continuous section in tlio low banks 
showing the sandstone becoming pebbly, then interbed tied with thin 
conglomerates, then with thicker and coarser beds, all having tho 
stuno high northerly dip. This is undoubtedly an ascending section 
though apparently, according to tho dip, it is a descending one, i,e. y 
the whole series is inverted. To any one who lias understood these 
simple explanations, it will be apparent that if these conglomerates 
are upper Siwalik, and unless there is a fault somewhere about the 
mouth of the Niin gorge, tho inucr SuL-Uimaluyan range under 
Mussooree must bo in great part made up of middle Siwalik, and 
not of Niihan beds ; and indeed their character would support that 
view. If these conglomerates of tho Niin are not upper Shviilik 
they would form a now sub-division of the N'lilian group, which 
could then hardly ho classed as lower Siwalik. Similar conglomer¬ 
ates havo lately been observed in this inner Suh-Himtilayan zone 
east of Naim Tab It is however to lie remarked that these folded 
flexures often are attended by great faulting, on such a scale that all 
appearance of flexure is lost and we only find a section of upper 
Siwidiks dipping against, and apparently passing under, bods of tho 
Nahan type. There aro several grand instances of such faults in tho 
broad area of Sub-Himalayan rocks beyond tho Sutlej in the Kangia 
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region and on through the Jamu hilK They vvm quite tTvaight 
or in very open unrvo." for several scores of mile*, ami as tiro dislo¬ 
cation lemons the unlimited flexure is grsulnally disclosed, The 
.section in the Klin shows ns that to the east so well as to the west 
ilexuri^ may take the place of the peculiar un conformable over lap- 
pine boundary between the upper and lunar Siwuhks described in 
tin- Kalian reghm, where there is no dun. The difference of struc¬ 
ture would V- such as might result from tho presence of some 
unyielding mass of rock underground in 1bi> Litter position, prevent¬ 
ing the formation of flexures. This 'Kalian reniun is in utliev ways 
remarkable, as we shall see in following sections. 

Tin* form of the ftiuotnral feature 1 * prevailing in tho Sub-Himd- 
lsnau zone indicate'* plainly a thrift from the adjoining inenmtain 
m;ns ; and the magnirude of the total movement is astonishing m 
foimeetiou with the reflection mode in a previous section, that it 
mint in great part have occurred >ince the mountain mass had 
nsiiiined somewhat of it.- pie-iOut form ; or, at least, that the main 
drainage .-v.-tom had remained the sunt! throughout. 

Fiom what lm- already been said, a general idea might be formed 
Tu-tniaihou oi Siwuhk <>f the dij.tribntion of the different groups of 
the Siwi'dik series j but the effects of denu¬ 
dation and other influence* remain to lie indicated. Tin 1 chief 
expaino oi the Huh-IIimahiyan hills and rocks is beyond the Satlaj. 
From about Piujor, tho lower Himalayan ranges trend northwards 
towards tho lofty gnek-ic ridgo of Lhe Dhaukidhar, overlooking tho 
Ivungia Hun. Tho outer range of tho Sub-HnnAhiyan is not alter led 
by this change of rlimdion, so that the zone of tertiary rocks becomes 
permanently widened to about three times tho breadth it exhibits 
along the whole mountain range to tho oast. In the Kiingru reo-iun 
there is a succession of tlireoduns occupied by conglomerates, separated 
by ridges of sandstone brought up along great faults. To as far as 
the Ganges the upper Siwiiliks are still well represented in the outer 
hills j hut east of this river, along the whole of Rohilkhand, only 
remnants of these outer Hhvaliks have been observed. They seem to 
have been mostly denuded away, and one comes at once upon tho 
older sandstones of the ranges immediately flanking the high moun¬ 
tain,-. This is the case under Naira Tab The change, however, is 
not a permanent one ; for, again, far to the east, on the road ’to 
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IC&fhmrindn, there if= a broad outer Siwalflt range, formed of soft 
sandstones ami conglomerates, find separated by a dun from an 
inner zone of lower sandstones. I3ut, again, along the Sikkim 
and Bhutan border, tliuie is no sign of the outer Sub-Himalayan. 


It has been said above that the uppermost Siuahk strata are 

considered to bo of newer pliocene age, and 
Post-tcrliarv deposits . 

wo have seen modern deposits being laid 

down against thorn along the base of the hills in the bhabar region. 
In tlie.se a fossil village win dug out by Colonel (Jantley in the 
excavations for the Eastern Jumna Canal. They no doubt passed 
down into beds of the prehixloAral or -went period. Still thero 
would be a groat gap left in the sequence of formations—the whole 
■of the pleistocene period, represented in Europe hy the drift, and 
the cave deposits, which for years past attracted so much attention 
in connection with the discovery of human remains. For some 
middle portion of that period icpresentative> me found in the Nub- 
Himnluyiui zone. They are unmistakably exposed on tlie Siilluj, 
above Bublior, where the hills on either side of the m or, to 11 height 
of some 500 feet, are capped by clays and coarse conglomerates, 
resting quite undisturbed on the edge" of vertical Siwalik strata, 
both of the middle and uppermost groups, It is clear that a long 
time of disturbance and denudation must have intervened between 
the deposition of those totally unconformahlo deposits ; aha that 
those high-level conglomerates are separated from recent deposits 
hy at least the time it has taken tho Satin] to excavate its gorge to 
its present depth. Theso two limiting tests of age are quite as co¬ 
gent as those applied to corresponding deposits in Europe. Beds of 
the same age are well exposed above the 'iahcVioii already described 
in the Nun rivor under Mussoorec. They are here quite on a level 
with the summits of the Siwalik hills to south of the Dehva 
Dun. 

The most interesting deposits of this age are those to which a 

glacial origin has been assigned. It was long 
Supposed gtacinl deposits. ° 

since observed that the glaciers oi tho 

Himalaya had once extended to a much lower level than they do 

now, Unmistakable moraines are found in Sikkim to within 8,000 

feet of tho sea level, the present limit of glaciers hoing about 11,000 


Supposed glacinl deposits. 
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feet, More- recently a glacial deposit lia.s been described in the 
Kiingra valley. Enormous blocks of gneiss are freely .scattered m 
the low ground, at an elevation of 2,500 to 3,000 feet, along die 
whole base of the Ehuitladluir range, lestiug on (lie fthvAHk strata. 
One eumiot well assign a limit to the mass that may he moved by 
n lush of water on a considerable slope ; but the distribution of 
these Mock'- make* it very diflicnlt to account for them by .any 
action of ttu-s kind through the existing gorges ; for they occur 
along tlio slope of the flunking ridges, seemingly quite out of reach 
of any possible sweep of the torrents. They arc three possible 
assumptions to account for their position : by supposing the scarp 
of the gnei-s now forming the mountain-ridge to have onco extended 
a couple of miles in advance of where it is now, and so as to brills' 
thoj-c- blocks within the raugo of its talus, hut in this ease tho blocks 


should bo found over the intermediate heigh is, which is not the case; 
or to admit that the blocks were ice-borne, and not by glaciers, for 
the blocks are not arranged in moraine fashion, but by floating ice 
iu u lake of that peiiod ; or to suppose that the whole valley and 
the main gorges were formerly choked up with detvital accumulations 
to such a level as may have brought these lateral positions within 
the range of the spill from the gorges, ever overtopping the lower 
flanking hills. This is by no means a gratuitous supposition, fur wo 
find those coarse superficial deposits capping tho heights above 
Kangrii fort, on tho south of tho valley, and not derivable from the 


>Siwnlik conglomerates on which they rest. Tho nectary slopes of 
deposition for .such materials, from this position to the mountain 
range, would give elevation enough there for any observed distribu¬ 
tion of tho groat block*, by simple diluvial action. This is probably 
the real history of the ease ; but the possible influence of ice action 
to aid the prom is not to ho lost sight of. When the Hhnalavin 
glncieis readied to 8,000 feet lower than at present, ice-work must 
have been very active in the Dhauladhar, and its effects very mark- 

?! “ f le * the base ° f *- All tho facts suggest 

fctt ^l^Movol gravels a™ of tho same „ fie AroughJ’tbo 
II.nu.kyau hd-Jor and prohahly of tl.o « age „ s tll0 formm . 

CX ‘ Cn :?' 1 0f f C ! aI aotl<m 5 aild ft «'"'possible not to aiotico tl]0 

coincidence of tins ago .vith that of tho glacial j.eriod of Em Z 
1 ilU1 ° “ n ° ““'^eudeut evidence of changes of level since tho L 



OF TIIE NOTtriMVEHTEUN PROVINCES. 


1251 


r-f these deposits ; and it is doubtful how far more difference of rain¬ 
fall could count for tile change ; we should thus bo driven to enter¬ 
tain the idea of an ice-agc. 

The confirmation of this physical evidence of a great phenome- 

Importance o£ thetl.cmy. non lm ’ in S a ff' eoted synchronously so largo 
a portion of the earth’s surface would be of 

the highest importance to geological science. Since the abandon¬ 
ment of tlio primitive idea that all similar rocks wore of contem¬ 
poraneous origin, we have been at a loss for any test of absolute 
time-horizons. Within continuous land areas .some approach to a 
judgment can be made by closely comparing series of adjoining 
sections, but for any distant or detached area we have to trust to 
palaeontology for the homotaxis, or comparative classification, of 
formations. Palaeontological liomotaxis, however, implies differ¬ 
ence as well as correspondence in actual time relations ; and tho 
problem of settling, from fossil evidonco only, in which direction 
the difference should he counted, i,s an exceedingly complex under¬ 
taking. Thus paleontology itself was the chief sufForer by tho 
natural limitation of age-tests for the stratigraphical foundation 
upon which it was based, and of which it is as yot far from being 
independent. And as tho history of life upon tho globe is tho 
object of tho highest interest in geology, tho check to progress was a 
very serious one. The occurrence of even one serai-universal 
phenomenon, leaving such peculiar and well-marked sfcrafcigmplii- 
cal characters as those of an ice-period, would afford an invalu¬ 
able test whereby to chock the direction of growth and distribution 
of organic forms in all the formations nearly connected therewith. 

Tho change from tlio Sub-Him&layan hills to the outer region 
The lower IliraSlaymi of tlie mountains is always, as has been 
region. shown, a more marked feature than the 

more difference of height would suggest. The hills of tlio Milan 
zone range from 3,000 to nearly 5,000 feet, while the summits of 
tho adjoining mountain-ridge vary from (5,000 to S,000. Prom 
this to the great snowy range there lies a tract moro than fifty miles 
wide, of deep valleys and narrow ridges, tho average elevation of 
which would he scarcely over that of the border-zone of mountains. 
This is tho region appropriately known as tho lower or outer 
Himalaya. The main watershed of this broad tract of mountains lies 

17 
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•well to Hie north of the line of snowy peaks, anil the great rivers 
traverse the lower lulls in very tortuous courses. The configuration 
stamped upon the area by the ilenudation from rain and river,s gives 
very little clue to the root-structure. Although the general strike of 
the formation 5 is parallel to that of the range, the composition of tlie 
strata h too complex, and the cases of local distortion too frequent, 
to admit of anything like the regularity of feature that lias been 
described in the Suh-ITmnilayan zone. One character may, how¬ 
ever, he noticed as constant throughout the western part of the lower 
Himalaya to as far cast as the Nepal frontier : along the outermost 
zone there occurs a strong limestone formation, producing ridges of 
more rugged outline anil having a greater elevation than the hills 
for some distance to the north of it. Our knowledge of this 
immense stietcli of mountains is *o fragmentary that no connected 
account can he gm*n of it. We can only give a sketch of the four 
sections that have been even cursorily observed, and oft or some 
conjectures a? to their connection. The foiu sections occur in the 
Simla region, the Kiunaon region, Nepal and Sikkim. 

The first thing to nolo of the Simla region is that it constitutes 
, the termination of the Lower HinuUaya as 

flic Simla region. . 

characterised above. In describing the 
Sub-HtinAlayan zone it was noted how from about Pinjor (on the 
main road to yinilaj tlio boundary of the mountains trended round 
to the north for about eighty miles, up to the bnse of the Dlrnnla- 
dhar ridge, which is exactly on the lino of the great snowy range, 
and is structurally its equivalent, Thus, of course, the continuous 
broad area of lower mountains is cut off. It is important to notice 
that this is not a freak of denudation, a great bay worn into tlio 
mountains by a tertiary sea : were this the ease, wo should find the 
successive formations ot the area striking out along that curve and 
abruptly cut off there. Tlio fact is not so. The strike of the rooks 
bends regularly with the direction of the boundary, thus showing 
that the entire feature is an original character of the mountain- 
fctructure. We have here, in the extinction of the Outer Hima¬ 
layan region, the beginning of the north-westerly decrease of tlio 
Himalayan elevation. The mountains beyond the Ravi, which, 
in a superficial sense—as being south of the range of maximum 
ele\ utzon—might be held to represent the Lower Himalaya, do not 
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reproduce its characters. Kashmir has structurally more relation 
to the Central Himalaya than to anything south of the snowy range. 
This fact of diminishing original elevation comes out very clearly in 
the peculiar distribution of some of the formations that occui in tho 
Simla region. These have been roughly classified as below :— 

r Kasauli. 

Sirmur ... < Dngshui. 

t Subatlm (numnuilitic). 

ICrol (? tviasssio). 

Infra-Krol. 

Blaini. 

Infva-Blaiiii. 

Schists and gneiss. 

The marked change in the surface configuration from the Suh- 

Himalayan to the Lower Himalayan hills 
I lie Sirmur formation. . 

introduces for the most part a total change 

of rocks. Bolow Mussooree and Haini Tdl, and throughout tho 
whole range to eastward, one steps at once and for good from the 
upper tertiary sandstone to the much older slaty rocks. It is not 
so, however, in the region between the Jumna and the Satlaj. 
The high ridge on which stand tho stations of Kasauli and Dngshui 
is formed of rocks very similar in character to those of tho Hfilian 
zone close by ; but the marked boundary separating them is con¬ 
tinuous with that forming to tlie east the separation of the Kalian, 
from the slates. Indeed even hero, under Kasauli, the slates often 
appear along the boundary beneath the sandstones of the ridge, 
which have been upheaved upon a basement of their supporting 
rock. Resting upon the slates in this position wo find thick beds 
of dull brown, gray, and olive indurated clays with bands of lime¬ 
stone, in which there occur abundantly fossils characteristic of the 
/it numimilitio period. Those beds arc well seen about Subatliu. 
They are overlaid conformably and with alternating transition by 
red clays with hard purple and gray sandstone, well seen about 
Dagshai. In tho ascending section sandstone prevails to the 
exclusion of the red clays, as is well seen on the ridge at Kasauli. 
In these top beds numerous leaves have been found indicating 
tlie proximity of an abundant sub-tropical vegetation. Tho 
aggu'gate thickness of this threefold formation (Suhatlm, Dagsluii, 
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and Ivnsauli) may be from 2,000 to 3,000 feet. Collectively it 
may be known as the Sivmuv series, a considerable part of its area 
occurring within ilv.it State. 

Here, then, at last, wo have a formation tho horizon of which is 

fixed by a well-marked niailno fauna. Tho 
Its dialiiliution. . 

bubatlm group at the base oi this senes is 

certainly eocene \ aud considering tho perfectly transitional diame¬ 
ter of tlio three groups, wo may provisionally consider the whole 
series to he of this age. The study of its position and relations seems 
to throw much light upon the history of the mountain-system. It 
Conns an almost isolated outlier, caught up on the edge of the moun¬ 
tain-area. Its greatest width, east of DagshAi, is about ten miles. 
In that diieetion it stops rn.it along the crest of a ridgo at about 
fifteen miles we.-d. of the Jumna j the mode of termination show¬ 
ing that it was effected simply by greater elevation to tho east, 
and consequent denudation. The only other known occurreneo of 
thv’o rocks within the south Himalayan boundary to eastwards ia 
a small patch of Snbuthu beds on the top of the ridgo oast of 
the Ganges dose to tho village of Bon in GavIvwAl. In the far 
on si, however, the niimmnlitio deposits at the south base of tlio 
GAro hills Imc a very striking resemblance to tho Subatlm beds ; 
hut it is doubtful if they were over connected. To tho west, 
at tho batluj, the outlier is attenuated to a hand a few yards 
wide—a bottom remnant of the Subullm beds. These rocks again 
appear in some force in the ridge beyond, hut become gradually 
deprived in that direction, so that before reaching; tho Bills 
the mod characteristic bottom group has disappeared. The hand 
as represented by the upper groups is well marked, though VO ry 
narrow-, at the Ravi. The lull station of DharmsAla stands upon it. 

borne points of interest have been made out regarding tho rcla- 
^ tho between the Sirmnr series and tlio 

( ' niJ< contiguous older formations. Theic is very 

dnep unconformity : tho bubAtki beds do not vest upon tho next 
ycmng„t rock, which is tho great Ivrol limestone, hut upon beds 
whn-h underlie that Hum,tone. This is fully made out. As a 
natural coivomihmt, we find that the surface of contact of tho two 
conhadmg formations is a very uneven one. On tho ridgo at 
ijnbatlm there me not more than 30 feet of (he typical Subilliu 
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boils below the rod rocks ; while in tho valley alongside there must 
be 600 to 800 feet of this bottom group. The,so facts suggest 
proximity to tlio edge of deposition of the numinulitie sea; and fclio 
succeeding deposits, ending in tho plant-beds of the Kasanli zone, 
tend to confirm tho view. 

It seems, too, that littlo or nono of the contortion which now 
Coe tori ion of the slates affects all the roeks had oeeured before the 
post-eocene. deposition of the Subathu beds ; for at 

Suballiu itself a characteristic bottom layer is clearly seen, resting 
continuously throughout a considciable synclinal flexure upon 
approximately tho same bed of tho supporting slates. In agree¬ 
ment witli this observation, we now find these rocks to have 
undergone equal contortion with the slates. The inner boundary 
of tho eocene area is a very broken ono ; and outlying shreds 
of tho nummulitic clays are found caught up in folds of tho 
slates, us may be seen on the road north of the Haripur rest- 
house. 

All these facts would tend to prove that although some general 
olovation of the mountain area, involving 
" " deep denudation of tho rocks, had occurred 

here prior to the tertiary period, nono of tho special disturbance 
characteristic of the existing mountain-system, and so specially- 
marked in this fringing zone, took place till after tho deposi¬ 
tion of the cocen^rocks. The Sirinur scries exhibits moro intense 
and varied disturbance than is at all general in the Unban group. 

Tho relation of the Sirmur to tho Hiihan group cannot bo so 

Relation of Sirmur and definitely made out, as they are only seen 
Siwdlik senes. near each, other along a single steep line of 

boundary ; and the question is, as to tlie nature of this boundary. 
The argument for tho total separation of the groups in this region 
appears, however, to be pretty conclusive. Although, as lias been 
said, the rocks of the upper Sirmur groups have a strong lithologi¬ 
cal resemblance to those of tho Ndhan group—so much so that tho 
typo of tho Sub-Himalayan deposits may bo said to have set in 
with the eocenes—tho facies of the Nahan and Sirmur groups arc so 
distinct, in close proximity, that there is littlo ground for consider¬ 
ing any parts of them, as represented in this Jumna-Satlaj region, 
to bo equivalent. It is only on the supposition of the boundary 
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between the areas (which is also the chief boundary along the 
base of the mountains) being a great fault, that the question of 
correspondence can arise at all. But as this supposition is tho 
primdfwAe one—the one that wonkl be applied from the accepted 
interpretation of like boundaries in other mountain regions—it is 
necessary ty state the evidenco against it. 

Tinoughotit the whole range of the Nahan zone in this region 
^ , ., . .. no trace of tho very characteristic Suh&tlm 

betls has been found, cither at tho apparent 
local base of the section, or as a remnant adhering along the sup¬ 
posed fault-ground. In the former position it might be said wo 
should he more likely to find the fop rocks of the older group ; but 
this too can be answered negatively: the lower we get in the Kalian 
group, we find clays to occur more frequently, whereas the ICasnuli 
beds arc almost exclusively sandstones. It is also to bo noted that 
no remnant of the Kalian rocks has been recognised capping tho 
Kasauli both, or otherwise, within the eocene area. No conglome¬ 
rate has been observed in the Sirmur group. The only position 
from which the original continuity of the groups, with separation 
by faulting, could be maintained, would be to assert that, as tlm 
actual ba»e of the Kalian group has never been seen in this region 
the whole eocene group may bo buried beneath it in conformable 
sequence, or otherwise; and correspondingly, that any trace of fh Q 
Nalwn deposits had been washed away from tho present eocene- 
area. So much for the direct evidence. As to the indirect there 
is really little, except tho fact of abruptness, in the character of 
the boundary itself to countenance the supposition of a great 
fault. A straight line drawn from the west end of the eoceno area 
in Sirmur to the small nummulitic outlier cast of the Granges 
would touch the Shvalik hills south of Delna ; and along the gmaL 
bay-like course of the boundary, north of that line, there aro 
many sharp changes of direction, such as are not supposed to be 
compatible with dislocations of such dimensions as would bo 
required in this case. The great faults in tho Sub-Himaloyan zone 
were seen to ho remarkably straight. The alternative and most 
probable supposition is that the eoceno area was upraised, and 
something approaching to the present steep edge of contact eroded 
out of it, before the deposition of the Kalian rocks. 
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It is, liowovor, to Ito mentioned that far to the north-west 
Clmnge of eliaiacter to there is complete transition throughout tho 
the north-west, tertiary series, from the Subntlm to tlie top 

Siwalik. The partial ohliteration of the Simmr series, as forming 
a sharply defined zone at tho hnse of the mountains, commences 
at some fifty miles beyond the Ravi about Udampur. The zone 
is there more than twenty miles broad, and rocks of Siwalik aspect 
occur within it. Still as a zone of gi eater upheaval it is traceable to 
beyond tho Punch; but before reaching the Jliilam it is quite 
effaced, the whole tertiary series sweeping across it in an anticlinal 
flexure. These facta do not in the least disturb our conclusions 
regarding the relation of the lower and upper tertiary series in the 
Lower Himalayan region. They only form part of the concurrent 
evidence that towards the middle of the Himalayan system the 
elevation was greater, and commenced earlier than in the terminal 
region. The same fact is emphatically shown in the comparative 
relation of the Sirmuvs to the older rocks in these two positions. 
In this case there can be no doubt of the doep unconformity in 
the Simla region—a relation of the same kind ns Llmt hero 
adopted for the Sirmur-Nfihan relation in the same area. But this 
feature too is quite changed to the north-west : in tho great inliers 
of old limestone that occur within the tertiary area of the Janm 
hills, tho Bubalhu group, with the same characteristic bottom- 
bed as noticed at Subatlm, is everywhere observed in parallel (con¬ 
formable) superposition with tho old limestone. It is not in¬ 
deed proven that tin’s rock represents tho Iu*ol formation j never¬ 
theless, tho contrast of the stratigraphical relation is most striking. 

We have again to refer to the Jumna-Satlaj ground for the 
Older rocks of the Simla best sections of the next older rocks to the 
re s loa * eocene, The peculiarities of this region 

come out stronger as we recede in time. Its character in the 
plains, as the present main watershed of Hindustan, is really its 
least permanent feature : there is some reason to think that the 
Jumna once upon a time may hnve flowed towards the Indus 
through western Kajpufcana. It can certainly be affirmed that 
such a course was within the range of the diluvial conditions that 
formerly obtained in upper India. The peculiar unconformity 
found in this position between the upper tertiary rocks is not. 
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like the plains’ ’watershed, accidental or temporary, hut structural. 
In the well-preserved sections of the vSivmuv group we found in tins 
region flic only representative of the eocene period within the 
(Southern Himalaya ; and again here we find the best preserved 
remains of the older formations. This ground too lias been examined 
in more detail, so it will serve as a standard of comparison. 

The Solan rest-house on the now road to Simla stands between 
three picturesque mountains of limestone, 

JsRmunril ficcuon. . 

more or less isolated hi each case upon a 
base of supporting rock. It is a blue gray stone, several hundred 
feet in thickness. From its position here we are safe in taking 
it as the youngest group of the series with which it is connected. 
It has now for some years been spoken of as the Krol limestone. 
There is often a band of coarse .sandstone at the base of it, which 
seems to vary a good deal in thickness, often at the expense of the 
limestone. Below this there is well exposed in this neighbourhood 
a thick hand of black carbonaceous slaty shales, which pass down 
into similar liou-carbonaceous flaggy beds, forming the whole base 
of the mountains in this zone, down to the lowest levels. At a 
thousand feet or more from the base of the Krol limestone tliero 
occurs in those slaty flags a thin hand of compact limestone of 
clear pink, yellow, or gray tints, often accompanied by a bod of 
conglomerate, and a white quartzite. This hand, though a thin one, 
seems to he very persistent to great distances ; it is therefore 
important aa a well-marked horizon. It has been identified on the 
flanks of the hills under Simla; fur up the valley of the Tons, at 
the crossing of the Siinla-Mussooreo roacl; on the Ganges near 
Tapubmi, and again on the hillside north of the Kota Bun in 
Kumaon. It is called the Blaiui group. The Krol group is traceable 
eastwards almost continuously, and in about the same condition as 
at the Krol, through Deoban in Jauns&r to Mussooreo and Naini Tdl. 

From certain lithological resemblances to the rocks in Spiti, 

Conjectured ^ ho had cl!,P3 ' fi « l evidence, 

Dr. Stolickza has conjectured that the Blairli 
and m/ra-Blaini beds may correspond with members of his Muth 
and Bimbo series, of upper and lower silurian age; that the Krol 
group represents his Lilang series, which is triassic ; and that 
the m/ra-Krol may correspond with his Kuling scries of tlm 
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carboniferous period, in the central Himalaya. But no recognizable 
fossil has yet been found in these rocks in the lower Himalayan 
Togion. 

Tho relation of this series, which forms so continuously the 
outermost zone of the lower Himalaya, to 

Extension to Simla. . .. . . 

the motaniorplnc rocks oil the north is very 
puzzling, yet essential to the explanation of the mountain structure. 
Some important hints towards it are found in the Simla region. 
Unless one chances to stumble upon an outcrop of the Blaini group, 
tho flaggy slates of tho w/ra-Krol and w/ra-BIaini horizons are 
indistinguishable. Immediately north of the Krol there is a com¬ 
pressed anticlinal flexure, with elevation to the north of it; so that 
the slaty rocks occupy the whole ground till we reach the quartzites 
of Tara Devi aiul Boileauganj, which dip towards their common 
synclinal axis at the gap south of Simla : limestone occurs above 
them on Jutog. These may represent the Krol group. However 
this may be, there can be no doubt about the identification of the 
Blaini group on the spur under the Yarrows and under Cliota Simla, 
on the opposite sides of Jako. Tho thickness of strata above theso 
outciops, to the top of Jako, would quite carry the section up to tho 
base of the Krol group. 

An interesting feature of the section is that the rocks of 
the Jako and Boileaurmnj bills are highly 

Tynicnl instrinceolover- , . ~ 

lying metnmorphism et motaniorplnc—mica-schists and garnetiferous 
s,m3tl ' hornblende-schists witli abundance of vein- 

quartz-—while the flaggy slates above and below the Blaini group, 
all round tho west, north and east base of the hill, are as little mefcn- 
morphic ns on the base of tho Krol. This is a crucial instance of 
a phenomenon that meets us far and wide throughout the Himalaya, 
the superposition of highly metamorphic upon non-metamorpliic 
strata. The metamorphism is often apparently greater than here— 
we find gneiss instead of crystalline schists at top—while tho case 
for superposition is less distinct } so that it is possible to doubt the 
fact of its being a normal ascending section ; and accordingly this 
has always been a chief stumbling-block in the interpretation of 
the lower Himalayan sections. It is the feature that so fatally 
puzzled Herbert fifty years ago. We shall have to return to the sub¬ 
ject presently, and would only remark here that the very instructive 

18 
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instance w lime just seen occurs in u much frequented position, 
where many English people pass many idle hours. 

The same flaggy slates seem to continue for a long way north of 
ffetmimalonsiidgcnovtii Simla, for Hie most part with a moderate 
of north-easterly incline I ion. There are several 

linos of crush and strain, generally found at the gaps, but apparently 
unattended by great dislocation, for no new rock appears along these 
lines. The Blaini group has been identified on the ridge north of 
Thong bringing in the Krol bocK towards Matiuni, where there arc 
symptoms of gradual general metam orpin sin, At Nngkanda this 
change is very decided, and here those slaty schists seem to pass 
into the flanks of Hatu, the top of which i 1 * formed of massive beds 
of gnohs, lying nearly horizontally. This rock is the same as the 
so-called cent ml pnem forming the southern basement of the great 
snowy range, where its chief characteristic seems to be the preva¬ 
lence in it of ramifying vein* of albite-grftnite. These observations 
have suggested that the Krol beds had here overlapped fho slate 
scrie?, and are m original contact with the gneiss. 

We have now seen a general section up to the great mountain 
Parnlloi section in tiie range. It is taken for the most part along 
Satloj vnUcj. the watershed in a north-east-hy-east direc¬ 

tion from Simla. The apparent simplicity of it is very encourag¬ 
ing ; hut we have not far to go to dispel this illusion. It may bo 
noted that no limestone appears on tin's section beyond Simla. Tho 
Shall mountain, however, only a few miles to the west of Mntiam, 
is made of strong limestone, not unlike the Krol rook, with an 
accompanying sandstone, and underlaid by flaggy slates like those 
about Simla. If they are the same, and indeed in any case, their 
position is somewhat puzzling, for from Shilli they dip eastwards 
under the schists of Matiaui and northwards down to the Satlaj, 
where the limes tone seems to pass under the gneiss of the Jalori 
ridge. It is not merely a case of dipping towards these metamov- 
phio rocks ; the V-shaped outcrop of the junction along the steep 
sides of the Satlaj gorge points up the valley, and is more or less 
parallel to the dip of the strata in both rocks. I„ the Satlaj volley 
above and below Suni, close to the north 0 f Simla, tho confusion of 
the limestones and slates is indescribable j and there is profuse W 
pcan intrusion : whereas, on the whole section through Simla, f>om 
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the plains to Nitgkanda, only one small dyke has been observed. The 
absence of fossils in these limestone and slate rocks makes it almost 
impossible to settle their stratigraphies! relations with any certainty. 1 

The distribution of these limestones and slates is as irregular to 

the east as to the north of Simla. The Chor 
Ensfc of Simla. , . , , __ 

mountain—directly between bunia anu Mus- . 

soovee, and remarkable for being the highest summit (12,000 feet) 
occurring within such a short distance of the plains—is an isolated 
mass of gneiss. To east of it the limestone stretches again far into 
the mountains, along the valley of the Tons, forming Deoban hill; 
along the Mussooree ridge it occurs frequently, as on the Abbey and 
Camel’s-back hills. On the top of Landaur it is mixed with sandstones, 
and appears again by itself on the Tapuban point. The Blaini lime¬ 
stone and conglomerate are well seen on the flanks of the Sarkanda 
summit, and again in the Granges at the confluence w ith the Ilimmlgar, 
In the Kumaon section wc stilt find the limes Lone and slate rocks 

fairly represented. The ridge of Naini Till 
The Kumaon section. . , . , ... . , 

is a broad synclinal range, with many local 

fractures and contortions, like its type the Kvol range. The strong 
limestone tliat forms the summits about the lake is very like the Krol 
rock. Here, however, and also at Jlussoorce, there is a good deal of 
tmppean inlrusion. In the Syamkhot valley, north of Naini Till, 
trap-rock is in great force, and immediately to the north we come 
upon crystalline schists. Along the heights of Sun tliala and Cfiigar 
these are gneissose. The dip throughout is at a moderate angle to 
north-north-east, and about Almoin one or more bands of granitoid 
gneiss occur in these rocks. Its general mode of appearance is tlmt 
of in ter stratification with the schists ; but in one place it lias beer 
described as intrusive, which would establish its character as a true 
granite. North of this, for some way, there is a reversal of the dip 
to south-soutli-west up to a line of trappean intrusion, which has been 
traced for many miles along the strike. The rocks to the north of 
this band are of a more varied character j some arc slaty ; and lime¬ 
stone is of frequent occurrence, often steatitic in tlio vicinity of the¬ 
ir ap. The dip is less constant in these rocks, and their relation to* 
the crystalline schists of the snowy range is not well defined. 

• 1 Mncli detail with suggestive conjeetmes regrading this legion is given in. 
Memoiia of the Geological Sui vey of Judin, Vol. III., Part 2. 
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Where we next get a section of the lower Himalaya through the 
Nepal valley, there is little outward rescind- 
Tim ^sei),1l section {. vuc( >, to what we have seen to the west. 

The Ghana Ghat! range, between the plains and the Etonnra Dun, 
U a pattern specimen of tin* Siwulik type. North of the Dun there 
is an equally characteristic representative of the Nilhan range flank¬ 
ing the mountains. But inside this u e no longer find tlie border 
mountain-range of slaty rocks capped by plain blue limestone that 
is so constant to the west of the Kali. iVe eomo at once upon 
schistose rocks. These, however, are not mica schists of the ordinary 
t ype, such as those north of Nairn Tab First there hVc earthy (slaty) 
srhbN, some quite black and u ith carbonaceous layers j then flaggy 
quaitzoso ^chisti, passing up into strong schistose quartzites ; and 
those are succeeded by a great mass of dense highly crystalline white 
limestone within three miles from the Ndhan boundary. All are 
mm o or less vertical and folded with a prevailing northerly underlie, 
the strike being 15° south of cast. Beyond this steep ascending 
section there is a broad band of still greater disturbance, apparently 
a synclinal $ for the limestone is variously repeated, and the under¬ 
lying rocks brought in again. It would seem to bo followed in tho 
Chcssa-garlii ridge by a crushed anticlinal, about the axis of which 
there are thick hands of povphyvitic gneiss associated with flaggy 
quartzites. From here there is again a general ascending section 
through similar flaggy quartz die scliis ts to the Chandragiri range, 
bounding Nepal on the south-south-west. This ridge and all those 
to west-north-west and east-south-east of the valley are made of 
folded repetitions of one set of rocks, in which a calcareous element 
is more or less prevalent; varying from strong beds of puro limostono 
to earthy schistose limestone, and prominently a thickly bedded fine¬ 
grained quartzite, with scanty calcareous bond. The Sliiupuri rid go, on 
the north-north-east of the valley, is of massive gneiss; schists appear¬ 
ing again to the north in the valley of the Tudi and the Trisril Ganga. 

There is sufficient resemblance in the two bands of limestone and 

IVis,il)lc afflmte,. lh, “ flaggy quarters „f this 80c . 

tioiito suggest that they are repetitions of tho 
same series; and this has certain characters of resomblance to the rock- 
mtIc' at. flic Urol, which admit of our conjecturing their identity. 
The whole of (hi- NVpul -.001101) exhibits an intensify of disturbance 
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throughout, such ns has not boon observed in any other section of tho 
lower Himalaya. Only one instance of a doubtful trap-rock has been 
noticed in tlic above section, in the schists near the outer boundary- 

We have one more section of the lower Himalaya to take note 
Sikkim Reciion : °f, far to the east, in Sikkim, and still more 

Damudaformation. unlike than that in Nepal to the sections of 

the north-west Himalaya. It is of the highest interest, because wo 
find here in a recognizable state a formation well known to us 
in the peninsula of India, thus establishing almost tlic only link 
between these separate geological provinces. There are, indeed, the 
nummulitic deposits resting against the edges of the Deccan trap at 
the base of the western ghats to compare with the iwramulifcics of 
Bubdthu, and showing that the Himalayas arc younger than tho 
Dcecan plateau. But this is a comparatively superficial connexion > 
whereas in Sikkiiu wo find a bottom formation of one* of the great 
rock-series of the peninsula, intimately connected with the rock 
forming the mountains. It is now thirty-one years since Dl\ Hooker 
discovered Damuda fossils near Pankabari, at the foot of the Dar¬ 
jeeling lulls ; but it was only in 1874 that an examination of tho 
mode of occurrence of the rocks was made by Mr. F. It. Mallet, of 
the Geological Smvey, -who was sent to investigate the prospect of 
a usoful coal being found. Ho traced the band of Damuda rocks 
from Pankabdri to Dalimkot; at the Tfsta it is nearly a mile in 
width. In tho western Dudrs it does not occur, bnfc on or about its 
horizon there is a now formation, not found in Sikkim, consisting 
largely of massive dolomite, and called by Mr. Mallet the Buxa 
series. In 1875, Major Godwin-Austen, who accompanied tho 
expedition into the Dap Ida hills, found the Damuda s again in force 
at the base of the mountains in Upper Asam, the Buxa series being 
there wanting. It is, of courso, possible that the Damudas may 
recur to the west also, in Nopal, though they do not appear nt the 
Sikkim end of tho frontier, and certainly they are not specifically 
represented in the section through Kathmandu. 

Lithologically as well as by fossils the formation resembles its 
118 condition and posi- prototype in the Damuda valley, consisting 
ilon> of strong sandstones, gray shales, and coal 

seams. In some few spots the rocks are so little altered that the 
resemblance is complete, tho coal itself being the only rock that 1ms 
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nob escaped modification. It is always crushed to powder, and could 
only be utilized by being made into bricks. Very often, however, 
the whole group is as much altered as the contiguous rocks to the 
north, tho sandstones being converted into foliated quartzites, and 
the shales into splintery slates or carbonaceous schists. The impor¬ 
tant point to settlo is the stratigrnphical relation of the group to the 
other rocks of the mountains. These are, first, a zone of slate rocks, 
some greenish and slightly unctuous, some ordinary clay state with 
bands of flaggy quartzite, rarely hornblendic and calcareous, and also 
rarely carbonaceous. These form the Haling series of Mr. Mallet. 
Next come 3 the gneiss of the upper lulls : it is distinguished as the 
Darjeeling gneiss. Tho dip in all those rocks is into the mountain, 
and hence the immediate influence that, they underlie each other in 
the above order. Hero, then, we find again an instance of the puzzle 
noticed in the section at Simla, and on which Herbert made ship¬ 
wreck. Mr Mallet was unable to find any escape from tho position ; 
the Baling beds pas* most regularly with parallel inter,stratification 
into the gneiss, by increase of metamorphism, appearing underneath 
it all up the gorges of the Tista and tho Ranjit to the north of Dar¬ 
jeeling, but in a more altered condition. Also ho found in several 
clear sections most completely conformable and transitional junction 
between tho Baling and tho Damuda beds. Their junction forms a 
re-enteiing angle up tho Tista valley ; tho Damuda,s, however, 
aro not known to rise to the surface again in the interior of fclio 
mountains. The conviction was forced upon him that they aro 
indeed what they appear to he,—the lowest and oldest rocks of the 
Himalayan series in this position. 

Yet so great is tho prepossession in favour of gneiss as ncccssa- 
> Theoretical consider a- r ^y ^ fundamental rock, that doubt still pro- 
tl l,lr ‘ V£ uls mnongsl those who have not scon for 

themselves. It may then be well to mention some independent con¬ 
siderations which tend to remove this obstruction to the rationale of 
Himalayan geology. It has long since been shown experimentally 
that the silicious minerals entering into the composition of crystal- 
lino rocks can, through the medium of moisture, he produced 
under very moderate temperature and pressure ; and, hence, that tho 
hvdro-metuniorphism to which gneiss and even granite weie due 
need not he a very platonic operation. Also it can bo urged that 
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although wlien gneiss! occurs extensively on the flat, wo may he 
entitled to regard it as a fundamental rock, due to such hypogeno 
action as would require any underlying rock to exhibit as great a 
degieo of metamorphism as itself, yet when we come to mountain 
formation the ease is \eiy different. Hero a special concent ration 
of forces has manifestly oeeiured which may be adequate to the pro¬ 
duction of this apparently anomalous result. In a recent and very 
thorough discussion of this branch of geological dynamics wo find a 
direct explanation of onr difficulty ; that if a mixed mass of strata 
were subjected to compression, those portions winch by position or 
texture were least capable of yielding, whether by shrinkage or con¬ 
tortion, would have to bear the brant of the pressure, and to undergo 
in some other form its effects, prominently in the development of in¬ 
ternal heat , 1 In some such way overlying massive strata may have 
been converted into gneiss, while softer beds below underwent no 
crystalline metaniorphism. If it should he shown, ns in tlie Simla 
region, that the Darjeeling gneiss is the same as the central gneiss, the 
above interpretation of the Sikkim section would have to ho abandoned. 


Geologists in India have been long on the loolc-ont for a connect- 
slight correspondence ing link between the rocks of the Peninsula 
andoftlio Himalaya. So many of tlie forma- 
uinsulo. tions in the former region are unfossiliferous, 

it was hoped that some clue to their homotaxis might be obtained 
through their representatives in adjoining regions \ and although 
the elevation of those mountains may havo occurred in tertiary times, 
the rocks so upraised might, of course, be of any age. Thus this 
discovery of the Damudas, as apparently the oldest formation in the 
Lower Himalaya, at least in the east, comes rather as a surprise. 
Although the Damuda series is, according to tho most recent estimate 
pf its fossils, of lower mesozoic age, its appearance in tlie hold 
amongst other Indian formations is one of comparative youtliftdnoss. 
It is, for instance, immensely younger than the great Yindhyan 
formation, which cover such large areas in undisturbed stratification, 
hut in which as yet no trace of life has been observed, and below 
which there are several groups of slaty and sub-metamorphic rocks 
before we come to the fundamental gneiss of the region. However, 
in these matters, what is, is best; the object being to know what 
1 See R. Mallet on Volcanic Energy, Phil. Trans., Yol, CLXIII., page 147. 
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really 1ms occurred. If the Himalayan sections would reflect to 
the geology of the Peninsula some light in return for that it lias 
now received therefrom, by clearing up the doubts that still exist, 
about the age of the Dnmuda formation, it is all wc could expect. 

There is but one character found almost constantly throughout 


Frequent occurrence of 
carbonaceous deposit a 
throughout the Lower 
Himalaya. 


the Lower Himalayan sections—the frequent 
appearance of carbonaceous matter. It may 
be of no great significance, but it is worth 


notice. Coal-mining had been attempted near Subnthu in the 


carbonaceous shale of the uj/ra-Krol group, or rather where this 


rock lias been compressed and glazed in fault-ground. And this 
appearance of carbon (some of it as volatile hydro-carbons) with 
fault-rock is very common throughout the Lower Himalaya. It 
occurs nt Simla, below Nagknnda, at Mussoorec, and cast of the 


Ganges. Among the more highly metamorphosed rocks it is repre¬ 
sented by graphite, as about Alinora. Its appearance in the Kath¬ 
mandu section, at tlio outer fringe of the mountains, next the tertiary 
sandstones, is about the only specific similarity between this section 
and that in Sikkim, where carbonaceous matter occurs in tlio Daling 
and thoBuxa, as well as the Damuda horizon. It may provisionally be 
taken as a suggestivo link of affinity between all these rocks. In 
this connection it is important to recall that in Hr. Stolickza’a 


independent classification the wz/ra-Krol horizon corresponds with 
his Central Himalayan Kuling series of carboniferous age, which is 
also the age assigned by some to tlio Damuda formation. 


Prom what we have seen of the rocks of the Lower Himalaya, 

t„rs al “l“nn tW is not much prospect of a near solution 
8Gct, « ua - of this question. The main hope is in tlio 

present manifest want of information. Immediately west of Sikkim 
comes Nepal, taking up the whole middle region of the Himalaya 
for 500 miles in length, and which through the unaccountable for¬ 
bearance of our Government, is as much a forbidden land to Euro¬ 
peans as is Ch inese Tibet. Except on the single track to Kathmandu, 
which has lately been traversed by a geologist visitor to the Resident 
no Englishman, dare sot foot in Nepal, whose people are entirely 
dependent upon our good will for communication with the out¬ 
side world, and freely enjoy it. In the section to Kathmandu 
winch is only thirty miles from the plains, wo have seen a general 
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resemblance to the rocks' of the Simla region, the contract being chiefly 
the universally high dips and general metamorpliism. Except in 
this latter diameter it has little in commonsitli the Sikkim section ; 
specific resemblance in the* two lock m*i*u*s cannot be made out. 
The omit limestone has no equivalent in kind in the whole of 
Sikkim. Where distances are so great, much allowance must, 
however, he made for piohuble original change in the nature of 
.synchronous deposits. The fact that the picsent base of these eastern 
Himalayas adjoined, or indeed formed part of the Damiula land 
surface, suggests a difference ill the deposits near it from those at a 
distance. We lunu also had to notice all through our sections a dis¬ 
position in the Krol limestone to pus«t into a sandy rock. In some 
such manner it may yet be shown that the Darjeeling gneiss i> on 
the .same horizon as the fine calcareous schists of the Nepal valley. 
Every geologist will understand the very precarious nature of 
such a ,speculation. As an object to confute, it may be of 
some service. 


The Central Himalaya .—In treating of the Lower Himalaya wo 
Consist hugely of well- lmve lliul almost entirely to depend upon 
known formations local names for tlie various rock groups, and 

to hr* satisfied with conjectural identifications of them in different 
parts of the ground. This unsatb>factory result is owing to the ward 
of fossils. For a great part of that ground it must be a permanent 
difficulty, owing to the high state of metamorphism of the rocks ; 
hut there arc large tiacts where this condition does not obtain, and 
where we may hope that fossils will yet he found. At tlio snowy 
range and over a large part of Tibet the case is quite different. There 
numerous zones of strata are identifiable, not only locally, hut 
in the established scale of formations, by the presence of well- 
known fossils. 

Our information of those regions is, however, in a very fragment- 
Kimrheyj 18-18-11). ary State, and mud lung remain so, owing 

Ntulu'kra, 1804-05. j-] l0 inaccessibility of the ground and the 

rigours of the climate at such great elevations. Numerous travellers 
have crossed the mountains in various directions, and have brought 
back a few fossils and isolated observations of the rocks, but only 
two observers have given a conneded geological description of any 
considerable area. One account is of a portion of Central Tibet hi 
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t’hiupse torritoiy, north of Kumuvm visited by Oaplain R. Sfcrachey, 
R.R., 1818 and 1841). Tlie description is quoted in estenso from 
liis paper, the map attached to which if, reproduced to illustrate 
this cliapter. The second and fuller account is that of "Western 
Tibet, by Dr. Stoliekza, published in the fifth volume of the 
Memoirs of the Geological Survey of India. In the summers of 
18(14 and 1805 he explored the region between Spiti and Dias 
and the Indus. It will be recollected that lie died in June, 1874, 
after crossing the Karakoram pass, on the return journey with the 
mission to Kushg&r, having lost his life through his zeal for 
scientific research. His observations on this expedition complete a 
lough section, across the whole Tibetan mountain region from the 
Panjab to the plains of Ivhotan. 


Western Tibet. 


Dv. Stoliokza’s list of formations, observed 
in Western Tibet, is as follows :— 


Mr. Grouju Fossils, 

IV.~Rrvcn asd 

Lachstrisu 

Deposits. 

311.—Tertiary — NnmnuUitic ... Indus or Shinto Beds ...Awnmuhtes. 


II S e c o n d- 

AKY. 


Cictace&us ... 

■1 urasiic 
(Upper). 

Jurassic 


Middle I.ms 


Lower Lias 


ltliretic 


Triaasic 

(Uppei). 


Clnkkim Beds - 
Giciimnl Sandstone 

(Braun 


SpUi .Shales 
Jura). 


Upper Tngling Lime 
stone. 


Lower Tabling Lime' 
stone. 


Para Limestone 


Lilaiig senes 


Mvdnta and ForuviUil- 
Jet a, 

.Aneii?a cchinata. 


A?lt 1 KO;i(fc>« iiuicvocr» 
plui l us Pa )■?: insti n i, 
triphcatus, do. 

■ Trucjnis rjiuhis, Chrw- 
nit da mdutata, To¬ 
rch ratal a shietmin- 

077SIS 

To fpin a tula grevai'ia 
a u d ji7j7'foriuis, 
-Rhyoclmnelltt Ans- 
tnaca, Hclcmnitcs, 

...Mffjalailon. triquetcr, 
JJiceroca rdnm jfvn- 
alui/eiisc. 

„,If<il(h\a Ton/inch, 

Aumo/utcs jfondus, 
i to. 


I.— Pau^eozoic —■- Carl) oi n for o its, Killing senes 

. Upper Silurian, Math series • 

ii Lower Silurian IBialieh series_— 

liMjss, Hr.TAMORPine Schists, eu*. 


..J mhtetus scmireti- 
cidatus, iSjnnfer 
Jifilliavh, eta . 

...Tnitacuhtes, Ortlus, 
etc. 

OrtJih ? 
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The distribution of those formations, though .subject to many local 

e . irregularities, exhilrit ivoII the general strue- 

tryuchcal basma. . 

tnral features of the region. There are two 

main synclinal rook-basins, along the conti os of which the younger 
members of the sedimentary series, with one important exception, 
in e found. These geological features have no superficial relations to 
any geographical basins. The Indus receives a great part of the 
drainage from both areas in this region, flowing nearlv along tlio 
intei veiling anticlinal axis. The southern basin is best exhibited 
in the SSpiti valley, where the fullest section of the upper secondary 
formations is found. The northern synclinal-basin forms the Kara¬ 
korum range. This lattei ground has been very little searched, and 
as yet neither oolitic nor cretaceous strata have been observed in it, 
I)r. Rtolickza describes the Karakoram pass as formed of liassic rocks 
resting upon trias. 

These long i,ock-bnsins are hounded by parallel areas of crystal- 
Tlicprincipalciystalline line metuinorpliic rock*, The southeinmot 
aicnq - of these is that already spoken of a* the cen¬ 

tral gneiss. Its peculiarity, as compared with the other crystalline 
ridges, is that we seem to have here what may he locally culled tho 
fundamental rock. On Dr. Ktolickza’s type section at the Bhabch 
pass, and in Cteneral Stracliey’s ground, ^00 miles to the ca>t, the 
fa/m-Silurian rocks in a non-crystalline state, and of great thickness, 
are represented ns oveilyirtg the gneiss. There is no doubt a parallel¬ 
ism of strike in the two contiguous rock-systems, hut the condition 
suggested or implied is that the conversion of the gneiss is of pro- 
Silurian dates*; although, in the east at least, granite seems to pene¬ 
trate both formations. It was in this souse of band that Dr. Stotickza 
applied tho word central to this gneisric axis. 

The gneiss and schists forming the middle region of the moun¬ 
tain mass, from 70 to BO miles wide at tho 

MuMle crystalline axis i 

1 angkong and Morm lakes, are described ol 

a quite different type, as being largely syonitic, and as more or less 

made up of metamorphosed Silurian rocks. Along the north outcrop 

of the southern synclinal basin even the zone of carboniferous rocks 

is hardly recognizable, and all below it is converted into crystalline 

schists and gneiss, the south-westerly dip continuing in these rocks 

up to tho Indus : similarly along the north-ea^t side of this gneissie 
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the carboniferous formal ion i" the first, that is clearly rocogniz- 
aUcj nil below it being strongly foliated and mineralized, pacing 
A vitli a north-easterly dip under the Kmakornm synclinal basin. 

The gneissic axis of the Kuenliicn is also described as formed 
KcltanT oy^Ihnc <=l.ii ll.y rf ^nitic RneiH »»<1 q-rtol! «1»l 
Ti'tis chloride, selii-ts the relation ol which to the 

adjoining .dates has not been made out. L’aihunileroiis rocks with 
los-ils have been observed on both sides oi the range. Oil the 
northern flanks of the Kuenliicn, tnawnc and cretaceous deposits are 
the only secondary formations noticed by Dr. Stolickza. 

Some minor features in I he distribution of the several formations 

ivniii.ir portion nt tl.e will lio n.mt.o.ie.l pmmUjr. We nn. s i 
ntmu.iulihc deposit-.. first notice the remarkable exception, already 
mentioned, in the general anangement as aho^o skotclied. The 
nmnmulilic foimatiun occurs in great force in (.lie Contial Himalaya 
ol Ludaik, but not even approximately in sequence wiih the next 
oldest group. The cretaceous deposits are found capping the sodi- 
mcnUiry series in the centre of the southern synclinal basin; but no 
trace of nnimnulitic beds lm* been noticed near them. These occur 
in force along the valley of the Indu*, in the centre of the middle 
gnois'ic area. Di. Stoliczka remarked how strongly the rocks 
resemble these of the same eocene age at the south margin of (ho 
mountains, especially IIkim; of the Dagslmi nnd Subiitliu gionps. 
It may also be noticed how similar the sfctigraphicul conditions 
me in holh positions. In the Simla region wo saw that (lie Subatlm 
liciU were deeply imeon formal )Iu to the contiguous formations, the 
youngest of which is thought to be triassie. In the Uential 
Himalaya the unconformity is even more striking, because the 
upper ‘•ec.oudury poiiod is well represented, yet the succeeding 
lower tertiary rocks are in a totally independent basin of deposition, 
btulie/ka estimate* their thickness at a,000 feet. 

There i- yet another formation to be mentioned in (he Central 
I'Xt-ivho [iQ-t-ooecnc Himalaya. We have seen granite in con- 
cmi-tne ioiik ucction with tlie cential gneiss. Sloliezka 

ficquently notices greenstone as locally associated obscurely with 
the Silurian rocks ; and intrusive trap (much of it of piesmuably 
lorliaiy age) i< occasionally, a* has been said, very abundant in the 
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lower Himalayan locks. There is, however, one exhibition of erup¬ 
tive rocks in the Central Himalaya that culls fur .special notice. It 
occurs ui the middle gneis-ie zone, locally forming the axis of .i 
mountain range. Tt \< more tlian ten miles wide at the Houle 
valley, and i* continuous thence, until u variable thickness 0 n the 
south edge of the eocene rocks, to K argil. Shdie/ka describe-. jt, 
as ail epidoLe, diallage and serpentine rock. It, appears to be, at 
least in pait, the same roek which lie speak* of as sienitc to the west 
of Kargil, where the munmulitie rocks stop out. The eruptive rock 
there gets entangled in silunan schists, and becomes (juart/iferous. 
This igneous lock strongly affects the eocene strata and is therefore 
ot younger date, and is probably connected with the, similar rock 
described by General M trad my on the same stiike far to the east. We 
were, able to draw some very instructive warnings fiom erroia of 
the eaily school of Himalayan geologies, so we must not let the 
moderns escape the same ordeal. On Mtoliczkn’s first visit In* did 
not recognise the rocks on the Upper Indus as mminmlitic. In that 
position they are eonrideiably alteied, and lie took them to lie a \ ery 
old formation. In til on writing of the contiguous eruptive roek, ho 
remarked (?. c., page 128 ) : “ From their dark colours these rocks 
have soinelimos been refeired to basalts, but they have certainly 
nothing to do with these more recent volcanic rocks.” Hi* next 
season’s work proved that they cannot, be older than middle tertiary, 
and therefore much younger than the groat basaltic forma lion of the 
liceean. The idea of the lithological eviterions of ago in eruptive 
rocks lias still a strong hold upon the German .school of geologists. 

It cannot be supposed that the rough cross section we have 
Kangc of the nninmu- sketched near the west end of the Tibetan 
1,tlcSi mountain mass can be taken, as a type for 

tlio iiumensG region to the east. Already within known ground, 
some interruptions can bo pointed out to tlio longitudinal ex¬ 
tension of the several structural zones. Of (lie continuation 
of the Karakoram and Kumillion, and oven of the middle 
gneissic range, we may be said to know nothing. Stoliezksi 
describes the nunnmilitic band as completely stopped out against 
tlie syenite at Ivargil; and although tin's obtruding lock is at 
leasL in part of lator date, if is suggested that the termina¬ 
tion of the eocene beds here is probably aboriginal. The easLern 
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extension of tlic^c dcpodts is quite unknown, save that num- 
nuditic strata occur m the far east north of Sikkim. Some 
doubtful uh<eivutious of them in fclio Chiuigclionuio valley ami about 
the Pankgong hike arc record oil. 

Tim .southern synclinal basin of second. 11 - 3 '' rooks, continuous for 
l? aU!? o jf tiic Mu.ihcu. 20f > » uiI ^ fl ’ oni s P id to the north-west, is 
also interrupted in the Kargil region against 
an upheaval of metamorphosed palmozoic rocks. An} r recurrence of 
regularity in this strike cannot he expected, for the whole Himalayan 
mountain system becomes confused there, towards the transverse 
gorge of the Indus, wine the straligrapliy is complicated b}' other 
sv'-tenis ol' flexure. The short, break that occurs at the transverse 
gmge of the »S itl.ij between the secondary basin in Spit! and the 
pci fleetly liomo'ogous one to the east, as described by General 
Kfnicln‘ 3 ', is aho due to a transverse!)' obtruded mass of partially 
metamorphosed pahuo/oic rocks, through which the .stmtigraphieal 
contiunity is so far maintained. 

Although the main elevations, constituting the chain of Himalayan 
Extension fit tke cen- peaks, arc sumo limes, at least in this western 
tmlyndsa. region, formed of the older stratified rocks 

along the outcrop of the southern synclinal basin, the underlying, 
pseudo-conformable, central gneiss must ho taken as the strati gra¬ 
phical axis of the range. fitoliczka’s type-section of it at the 
fhitfaj and the lihiiheh pass is on the actual continuation of that 
described by General >Strachey to the cast, in a more central portion 
of the great Himalayan chain, where these gneissic rocks aie much 
moie prominent. The connection of this gneiss of the main chain 
with that forming the core of the ridges to the north-west of tho 
fhitlaj has not been proved. There are throe .such ridges. O 11 the 
direct line of the great chain there is the Dhauladhar ridge, having 
an axis of coarse gneiss, with slates (probably Silurian and lower) 
resting high on its northern shoulder and passing down into tho 
valley of the Ravi in Cluunba. But the Dhuukdkar is cut off from 
tho Rhaboh section by the deep valley of Kill 11 , on tho upper Bias, 
where no massive gneiss has been observed. The Dhauladhar ridge 
absolutely teimmates at Dalliousie, the slates sweeping round tho 
end of tho gneiss at the bend of the liavi. Again, Rfcoliczka 
observed hi& ‘central gneiss,’ though greatly reduced, north of tho 



OF THE NOBTIMVESTERN PROVINCE"). 


J 51 


Cluniib, at the southern base of tlie Ziinskiir ridge, below the Bura- 
luoha pass. But on the south of the C1iIj iub valley, on the northern 
flunks of the Robing rulge, lie observed slates width lie conjectured 
to be continuous with those of the Blnihoh pats ; in which case the 
gneiss of the Zdnsktir ridge can hardly bo continuous with that of 
Bhnbeli section. This ridge of the Rotting pasa is apparently from 
the maps the structuial continuation of the Pir Pan j ill range, in 
which a coarse gneiss is again prominent. These three ridges are 
in a manner confluent in the mountain region of Laluil and Vaziri- 
Rupi, from which flow' the head-waiters of the Chimib, the Ihivi, and 
the Bias. The Blnibeh gneiss strikes into it from tlio east. Tims 
it would seem as if the main Himalayan a-vis broke up into three 
minor features of the same type in its extension to the north-west. 

The gneiss of the Pir Panjal passes beyond Kashmir towards 
The Kashmir- Kistvidr K ^ ,u ' 111 ' But north-west of Kashmir, at tlio 
rejP 011 * Zojila, the gneiss of the Ziinskur ridge 

is extinct, the whole range being tliere formed of the palaeozoic sehksfs 
and triassic limestone, which thus roll over from the Tibetan area 
into Kashmir. Carboniferous limestone occms in the valley, strik¬ 
ing through the Marbal pass into Kishvur. Eruptive rocks havo 
been frecpiently observed in Kashmir, lmt none of later than Silu¬ 
rian age. The whole Ka&lmur-Kistwiir region, between tlio Pir 
Panjal and Z&nskar ranges, is very little known. Its geological 
affinities aro with the Central Himalaya rather than with tlie region 
spoeially designated as the lower Himalaya, east of the Satlaj. 

General Strachey’s description of the Central Himalaya, towards 

Ccntrnl Tibet ^ ,e R0lu ' C03 the Indus and Satlaj, is so brief 

that it can be given in full in his own words, 
with his summary of conclusions upon the mountain-formation. A 
feiv notes are added, giving additional information or suggesting 
other opinions :— 

” Entering the region of the crystalline schists 1 of the great 
line of peaks, we find the strike still remaining the same, with the 
dip pretty constantly to the N.-H. E. Along the lines on which 

1 The term crystalline schists is often used, as above, to include gneiss. General 
Strachey hnrdly uses this latter woid, which is now so much applied to distinguish 
the felspnthic and often nmssive form of metamorphic rock. It is probable that 
some, at least, of the granite of General Sirncbcy’s dcscilplion ia really massive 
gneiss. 
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iln* poinb of greatest elevation an' found in this part of the range, 
we imuriiiMy see lor a breadth of >overal miles, wins op granite 
in gical abundance pcnol,tilling the sell his, 
often euLting through them, but pet Imps most 
frequently following the bedding of the strata, between which they 
seem to have hern forced. The great peak* are, 1 think, in almost 
r-vei y ease composed of schistose rock, but the granite-veins may 
he most, clearly seen oil the laces of the mountains to very great 
elevations. Ivanmk one of the highest of the peaks in this region, 
■•oems however, tu he among the exceptions of this rule ; its sum¬ 
mit, \vhi< li is upwards of imaOl) feet above the sea, appearing to 
eoii-i*.t of granite alone. 'L'hh lino of giunite seems to be sub¬ 
divided into several branches, distributed geneially along lhe strike, 
hut utheiviw not very roguhnly (see map). It appear.^ to cotisisl, 
w lieie I luive seen it, almost entirely of veins of moderate size, and 
such i-> probably its general character in the poitton of the moun¬ 
tains between the fratluj ami the Kali ; but the veins occasionally 
expand into masses of considerable magnitude, uiul more rarely large 
outbursts are met with that constitute whole mountains. In the 
vicinity of the peak to which I have just alluded, Kainet, the granite- 
area i» very large (see map), and a similar development of it also 
occurs in the vicinity of Uangotri, at the source of the sacred branch 
of the Ganges. Tim vein-granite is usually large-grained with 
schorl-crystals. It is very hard and durable, neither it nor the schists 
that accompany it being at all liable to decay. The felspar of all 
granites that I have seen in tbe.se mountains is white, and kyanito 
is of frequent occurrence in the veins. 

“ The schists that accompany this gianito are very hard and 
Sf>h3Silt> crystalline, and comprise all varieties of 

mica-schist and gneiss. Beds of highly crys¬ 
talline limestones, some pure, others hardly to be distinguished by 
sight from mica-schist, are of frequent occurrence, and a band of 
such rocks seems to tiaverse the country near the line of greatest 
elevation. The strata, where penetrated by the granite, are often 
very Mitch contorted, and the dip appears on the whole to increase 
as we approach the granite, where it reaches an angle of 45°, 
which it does not often exceed. Thermal springs are met with 
in many uf the Valle)s along the line of giunite, and in several 
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that I am acquainted with the temperature ^earned pretty regularly 
to bo about 128° Fain-. Tim whole of tin* appearances presented 
by tin* granite and crystalline schists of tin* great lino of peaks in 
tins part of the mountains seem to ho universally repeated tliron^li¬ 
mit the whole length of the chain when we reach the region of max¬ 
imum elevation ; ami as we extend our examination, we still conti¬ 
nue to find additional reasons for concluding that the gwieral geo¬ 
logical phenomena of the lange, and the causes that have produced 
them, remain very similar over great distances. 

“ In immediate succession to the crystalline scln-ds penetrated 

... , , , . hy granite veins, wo here come at once upon 

Mate's and conglomerates. * # 1 

slaty beds overlying them, along the hottom 

of which, near the mica-schists and gneiss, fs n line of granite-terns 
(littering somewhat in appearance from those of the larger eruption, 
and not producing any great alteration in the slaty heds themselves, 
as is shown hy the occurrence of a coarse conglomerate, the 
component parts of which arc perfectly distinct, only u few feet 
aliovc the granite. Sufficient change, however, lias taken place to 
prevent our distinguishing much more than that the constituents 
ol this rock arc chiefly quartscose, and that it contains rounded stones 
of all size. I have met with this conglomerate in a similar position, 
and with much the same general appearance, thirty miles or so further 
to the east. Above tlie.se are slaty beds, in all perhaps 11,000 feet in 
thickness, consisting of coarse slates, grits, and limestones, all more 
or less affected by slaty cleavage, and all devoid of fossil remains. 

“ It is after reaching the top of these strata, which is rarely 

done at a less olegation than 1-1,(11 JO foot 
Fu,villiferous rocks. . . 

above the sea, that we at length enter again 

a region of fossil]iferous rocks, which extends as far as my exami¬ 
nations have been carried. And it is not a little wondeiful io find 
at this immense elevation a regular succession of most of the more 
important formations, from the ftilm-ian to the Tertiary Periods. 
The Paliuozoic beds met-with immediately above the slaty rocks 
1 have just mentioned suoni to have a thickness of about l>,f)00 foot, 
hut it is quite possible that organic remains may extend lower Hum 
I supposed ; indeed, from the very difficult nature ol the conn Ivy, 
the precise thickness of the deposits and Hie limits of the dillm-nl, 
foimuUous cannot ho determined propci ly without a much mure 

20 
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ciirefill examination of the euuntrv than I was able to give it. The 
lower portion of the.-o strata 'are undoubtedly of lower Silurian age, 
and I am indebted to Mr. Salter for the following list of tin* species 
that he hti« been able to recognize on a somewhat emsory examina¬ 
tion of my specimens. 

“Anions the Trilobites are-— Cheivurus (the Silurian form ol 

a v 

the genus), TJchas, Ampltws (only an yet found in Lower Silurian 
beds), Illumes, Ccdymens, Prokopheus, Spinere.cochus. 

il Of Molluscs are— Slrophomena, a strongly ribbed Or this, 
Terehmlulu, LepUena very like L. depressa, Ling alia, Orthocems, 
Cyrtoccros, Lituites , 7 hrea, Ilellerophon, MurJdsonia, I J leurotomuriy 
MtiphLtoftuiy and CUnodonta. 

i " Of Polyps— 1'tilod tetyn, Chatties. 

u Also Envrinifes and Cystuhe, TentuuiUtes and other Annelids 
and Facoids, 

“ I had also an opportunity of showing these fossils loM. dial- 
rand's who appeared to have little doubt, from theii general cha¬ 
racter, that Kome of tlic beds from which they came were certainly 
of Lower Silurian age. 

k ‘ The lowest beds of these Paleozoic strata consist of dark- 

. coloured thickbedded limestones, in some 

Stratification. _ , 

places nlleu with corals, they are succeeded 
liy limestones mixed with slates, in which were found the strong-ribbed 
Ur this, Terehratulu, Lingula 3 Jdellerup/ion , and fragments of Pnori- 
wte &. Above these come flaggy 1 nun's tones with grits, that contain 
the greater pait of the Trilobites, Strophuintna, lepUvna, Lituites, 
P tiled let you, Cy si idea, and Fiieoids. The beds then become more 
argillaceous, and shales and slates mixed with an impure concretion- 
aiy limestone follow. In these beds are found Cyrtoceras and 
Ortloreeus, and amongst the nodular concretions of limestone a 
('ho teles is common. Next in order come dark-red grits, sometimes 
marly, containing only a few fragments of Encrinital stems, Above 
these, pale flesh-coloured quartzite, and finally a white quartzite, in 
neither of which I out found any fossils, and which form tin? 
highest peaks of the ridges composed of the Paleozoic rock. The 
whole of those strata arc m various degrees affected by cleavage 
and joints, which penetrate all the beds without legard to their 
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mineral character, although in a somewhat less marked degree in the 
limestones and quartzites. That the general sequence of these strata 
is pretty regularly maintained, I have ‘•eon 01 er a longitudinal 
extent of about fifty miles, but it appear* highly probable that tlieir 
development lias a far greater range, as ive shall also see to be the 
case with sumo of the other groups of the fo-fd life rows rocks. 

‘‘ before passing on, I must observe the very remarkable simi¬ 
larity of general mineral appearance that 

Comitmed with England. , . , o-i . 

subsists between tue fcitumn rocks of the 
Himalaya and of England. The peculiar pale tint assumed by 
many of these rocks answers most exactly to the descriptions given 
by >Sir Roderick Mm chiton of the Silurian districts of Wales, and 
the characters of the concretionary limestones of both countries 
appear equally to correspond. Even in hand specimens the texture 
and appearance of the rocks and of the fossil impressions are so 
similar that they might most readily be mistaken one for tlie other. 
In pointing to the.se resemblances, however, I would not have it 
supposed that I should wish in any way to set up mineral character 
as a criterion by winch to decide on the age of any rock. Never¬ 
theless, the facts, if they arc to he relied upon, would appear to indi¬ 
cate that as we see the conditions of the existence of organic matter 
to have been generally similar over large areas, or even over the 
whole earth, during the same epoch, and to have changed with the 
progress of time, so likewise has it been with the conditions under 
w Inch the mineral constituents of the earth have been aggregated. 

u The Palmozoio strata that I had an opportunity of examining 
„, . , in detail in situ, which I have just been 

Siluntin predominates. 

describing, appear to be exclusively oilmian, 
but the existence of rocks of Devonian or Carboniferous age seems 
to be shown by some of my specimens, not found in situ, which 
contain Prorfuctus, Ckoaetes, A thy ns, Orlhis, Aviculapecten, jSpirifer. 
I may It ere be allowed to repeat that the higher portions of the 
Silurian rocks being usually found at elevations of 17,000 or 18,000 
feet, their examination is not a very easy task, and the difficulties 
occasioned by the great altitude are infinitely aggravated by the 
confusion into which the beds are thrown by the vast dislocations 
that have accompanied the elevation of these mountains. In con¬ 
cluding my remarks on the Pakoozoic beds I would observe that, 
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;,s a’ general ml)*, tu which, however, there are no doubt many 
exception", i liesc rocks are to he found form in g (he sum mils of the 
liioluNt parses between the British provinces of Kumaoii and Garli- 
wul ami Tibet, w Inch probably average lti,000 foot in elevation, and 
that the highest points of the vklges on which those pa^cs are found 
not unfrequently reach nearly 20,000 feet in altitude. 

“ hi proceeding along the* section, \v« shall next observe some 
beds very rejnarkabie from their sippaieiitly 
close similmfy to the Trias of Europe. I 
ran now only regret that, not having been suBicieiitly aware ot their 
importance, their exact relation to the beds below them has not been 
better made out; but their position in the series immediately above 
the Palmozoic rocks is at least certain. In one place these strata 
wcie found in t-titt intermediate between the Palaeozoic and Secondary 
rocks, but the greater part of my specimens were obtained from 
fragments lying on the north slope of the Palaeozoic ridge, which 
appears to terminate with a line of fault, to the north ot which a 
cliff of Oolitic age suddenly rises. Prom these strata I have obtained 
not less than twenty-five species of fossil shells, which is a remark¬ 
able circumstance, considering the small bulk of the specimens that I 
was able to bring away with me. Mr. Salter, who has been so good 
as to examine tlie^e also, tells mo that we havo Ammonites several, 
Ccmtitesy Onthoeeras, A r nimt, Kcoyym t Ifulobw, (AvieuluJ, Pecten, 
Lima , Athi/iis, Wal<fhehuia y Jiyneftonelht , Sjnrifer. The Trias sic 
beds were chiefly dark-coloured limestones and, whoic seen in situ, 
were associated with shales and daik-red grits, the latter of which 
seemed very similar to those found near the top of the Paleozoic 
series. The line on which they were seen was, however, a very bad 
ono for determining such matters, for it was in one of the great 
valleys, and continently on a great dislocation where accumulations 
of debris almost always greatly predominate over rock in min. 

“In our progress noitlnvard, wo next conic upon the strata that 
Juiasmc senes. form the representatives of the Jurassic group. 

As in the Paleozoic beds, so we here find 
the general dip to be to the north ; but it is impossible for me to oiler 
any opinion as to tlie degree of confonuability of any of these depo¬ 
sit* one to another, owing to the great disturbances to which they 
have everywhere been subjected. It appeared tu me, however, as 
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probable that in the parti of the mountains that I exnininod, n great 
line of fault intervened hetweeii the Oolitic and I’aheozoie seruN. 
Thu mountain-ridge of Kiluiian age nio-st carefully examined by mo 
lief? generally parallel to the line ol •'trike, and along its noitli-ea»fc 
face runs a .stream separating it from tlie Secondary rocks, which 
rise in an almost impassable precipice beyond. The .section hero 
exposed must he at least 5,000 or 0,000 feet in thickness, hut the 
difficulties of the route prevented my extending my examinations 
into the*lower beds. The lowest tlmt 1 reached were of black lime- 
stones and shales, with very few organic remains, and those very 
imperfect. Above those lie several thousand feet of limestone,s of 
various descriptions, the reek in some places being almost made up 
of fragments of shells. Professor Forbes, u ho lia s kindly looked oior 
my specimens from tlie>o beds, is inclined to identify some of the 
species with certain forms that occur in the Fuller's Earth and Corn- 
brash of England j and it appeals that there is lime no representa¬ 
tive of tlio Lias. 

£< Continuing to ascend in the series, we reach next a largo devel¬ 
opment of (Lik.-eohiu.ied shales which abound 
O.xt'uu, with remains of Ammonites and Belemniles, 

the former usually imbedded in spherical nodules, apparently of 
much the same nature as the shale itself, but exceedingly compact. 
The shale is for the most part, on the other hand, very rotten, 
and tlio baud of country along which it is found is often 
depressed so as to form a valley, apparently in consequence of 
this disintegration of the rock. This shale Professor Forbes pro¬ 
nounces to bo without doubt of the ago of the Oxford Clay, a con¬ 
clusion indicated by tlie peculiar forms of tlio Ammonites> two of 
which seem to be identical with species found in beds of the same 
age in Kaclili and Sind, which have been figured and described in 
the Transactions Grcol. Soc. 1 The existence of these beds in the 
northern parts of the Himalaya was pointed out by Sir Roderick 
Murchison sonic years ago, as proved by tlio occurrence of some 
of these Ammonites, which he had seen. There is indeed direct 
evidence of the existence of these Oxford Clay strata for a distance 
of about 200 miles to the westward of the places where I have 
myself seen them, and their prolongation along the north of the 
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mountain'; for 200 miles more in an easteily direction is rendered 
highly probable by the well-attested jeeurreuce of the Ammonites 
in the eastern parts of the kingdom of Nepal, Although we find 
stratified deposit-s apparently lying conformably on the Oxfordian 
strata, I cannot say anything definite regarding them, as they appear 
to bo almost entirely devoid of fossils. They are very hard and 
compact, consisting of grits, shales, and limestones, and have not 
improbably been converted into their present state by the action of 
eruptive rocks which are of common occurrence in this region. 1 

[Subsequent to the publication of General S track cy’.s papers in 
the Journal of the Geological Society, a description of his collections 
oi fossils was drawn by Messrs. Palter and H, T\ Blanfovd, and 
printed for private circulation. The following complete lists tiro 
taken from that work :—• 


Si l urn ax Fossils. 


Aenphus cmorti. 

Illrtimis braehyonisup. 

Do piintlulosus. 
Clieirurus rmlR 
-I’i i>—opiscus lrtiimid 
S\ihspaexoi'hns oliolm. 
].n'lia*s Tibetan us. 
('alymenc nivalis. 
TentnuihtDS sp. 
fcurpiihUis «p 
.Nautilus ’ involvfiiis. 
Cyrtocerns cenini again. 
Liluites mliforinis 
O r l Swvcr as atnati ssufl uni. 

Do Kemas. 

Theca lineolata, 
Bellerophon Gancsa, 
fctiophomena iracheafis. 
Do. clucmeraps 

Do. iiinbiella. 

Do. arnnea. 

Do. mibigena 

Do. bisec In. 

Do. halo. 

Do hnentibsnm 

Oitliis Thflkil. 
l)o Tibeticn 


Miuctusonin TTimaiev»u«5 
Do pagoda 
Plemo toninvi a 1 11 rhn tala. 
Paplustonia emodi 
'Irachoneina limmfu&a. 
C’yeloticma innin 

Do. subtevsulcntn 
Ilolopea varicosa 
Do puinila. 
Oteaodonta Mimosa, 
f'yitodonla ? imlmeatula, 
Lingula Jvali, 

Do, nncyloides 
Lepticrm HunaleriRis. 

Do. repanda. 

Do erntern. 

Do nux. 

Ortlus compta 
Do. monticultt. 

Do uncuta 
Ptilodicfcja feirea. 

Do. plumula. 
Sphasrosporigin mclliflua. 

Do moaculaiis, 

Chietetes ? Yak 

Holiohtes depanperat a. 


Producing Pardonii. 

Do. Flemiugij. 
Chonctca Vibbmi. 


C'AnnoNiFEifous Fossils, 

Athyris Roissyi, 
Aviculopecten hyenmlis. 


the Milam'ftiw They \vu e* illmi 11 fied"bvr^Wnngor 7 a3 represefn f uk C f ° SS P S flom 
penm«n, cavLomfetons, and sdurian fo m ° 

SS.T*’ t1010 B8Uraaenk wUi rtint ^ SSSta^SSS 
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xiiussrc Fossils 


Am in r>ji lies floi nln 
Do, Aon. 

Do. WmliMljoUonu. 

Hu iiIaiifi>If c 'CH" 

I'd, ditH^u-., 

Do tSiiytani 

Do. 

Do Blantuulu 

Cci i ntil.es Jnctpiemoiit i 
Oitliocems pule helium. 

Do sal mar aim, 
halloa subglobulosa 


Exosryia u p 
Ilalohm Lummcli, 

I’ontou soiiiellii, 
lama stuuheji. 

AUivus De‘>lutigduHnp’,u. 

Do SlruSiminen 
Witlilliciinin Moppnni. 
I‘Uyn« 'li'inijlla u-tiueita, 
s l*mlei Oldlmim. 

Do ShaUieyi. 

Do, Itajali. 


Oolitic Fossils. 

Bolcinmles sulrul ns 
Anionites neui nuLii's 
Do nfalus. 

Du laCioiis. 

Do. biplex 

Do, communis. 

Do. COtlClIVlIb. 

Do. Eugeni!. 

Do. Doi.iuli. 

Do. Gnfhlhn, 

Do, gu( talus 

Do. Hooke ri 

Do licteiophjUu&. 

Do. IlJiimlayanus, 

Do llyphnsis. 

Do. Julmr. 

Do. Medea. 

Do Nopnlunsn 

Do. oc lagoons. 

Do. robust us\ 

Do. BCUptus 

Do. bpitieiiMS. 

Do. bUigiljs. 

Do. tenmslriatus. 

Do toiquntus 

Do. tiipliealus 

Do. Thouarsciihis. 

Do uni ho. 

Do. Wnllinlili. 

TmiUella memtiura. 

Plcuvotomaiia l rji. 

Turbo mvitns. 

CUcmtulm sp. 

“Bui tlio most stiiking Feature of tlio geology of these moun¬ 
tains is probably that which I have next to 
Ter limy deposit, c 

mention, bis., the existence ot a great Tevti- 

nry deposit at an elevation of from 14,000 to 10,000 feet above tlio 
sea, still preserving an almost perfectly horizontal surface, On 
crossing tlio waterslied-ridge between the streams that flow to tlio 
south into the Ganges, and those that fall into the upper part of the 
►Satlaj to the north, which here constitutes the boundary between 
the British territory and Tibet (see map), we find ourselves on a plain 


Analuiii Aviiguiuln 
Myophoi in nimifoiilt. 
Caitiium (Luiicdtiun. 
Cypuiift trigunalis 
Astailc major 
Do unilaloKilis'. 

Jlodioln sjj 
Nuenln ciuiciforniD, 

Cm uil.ca vugnta 
Do leionot.i. 

Iuoi crainu*. Hnnkou. 
Lima acuta 

Do gignnlea 

Do iiiiLiloulca. 

Munotis crmcerihcus. 
Avicula ediinata 
Do uuuqim aJwh. 

I’cctcn icquivalvi-i 
Do cmualus, 

Do. bifioim 

Do. monihfev. 

Do. I,ens 

Do. Rabat 

Ostiea flabelloirlcH. 

Do acuminata 

Teicbnitula numimnahs. 
Do. cminnCn 

Do gJoftata 

Kbynconclla vnnnbilis. 
Do. eoncinna. 

Aciosalenia 1 
I'mitaumUcs sp.] 
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120 miles in length aiul varying from 15 to HO miles in breadth, 
that stretches away in a north-westerly direction. Its western por¬ 
tion is everywhere intersected hy stupendous ravines, that of the 
Satl.ij being nearly 3,000 feet deep. The sections afforded hy these 
enable us to see that this plain is a deposit of boulders, gravel, clay, 
and mud of all varieties of fineness, laid out in well-mnrlced beds 
that run nearly parallel with the surface, and that hardly deviate 
from a horizontal position. The discovery of the fossilized remains 
of several of the larger mammalia distinctly marks the Tertiary ago 
of this deposit. The existence of sueh fossil remains in the northern 
parts of these mountains had been long known, hut wo were alto¬ 
gether ignorant of the precise locality whence, tiny came, and had no 
facts before us from which any conclusions could bo formed as to 
their geological impelt. The Niti Pass, from which it u as said 
that the bones bad been brought, was not the place where they were 
found, lmt one of the routes only by which they came across the 
great Himalayan chain from unknown regions beyond. 


<{ Mr. ‘Waterhouse, who has been so obliging as to ox,amino 

Bo-callca Niti tussilb. tho s l* cimtms I procured from these 
bed*, infoims mo that lie recognizes amongst 
them the following :—Metacarpal hone and. distal end of tibia of 
Ilipputfieviian ; patella of small horse ; distal end of radius of a larger 
speeie-s of home ; distal half of tibia of a horse of very largo size ; 
part of metacarpal of ahorse; upper end of tibia of bovine ruminant; 
dorsal vertebra of a ruminant. Portion of head of an undcsoribed 


animal allied to goat and sheep, having, like them, prominent orbits, 
and the herd* above the orbit*; but which dilfers iu the peculiar form 
the bony core of tho horns. The horns are remarkable for being placed 
very near to each other at the base (thoir up pur portions are broken 
oil). There is a specimen in the British Museum, lion over, from 
the same locality, of an animal very like this, m which the horns are 
seen to be short, stout, anil slightly bent outwards at the apox, 
Ilight wing of the atlas vertebra of rhinoceros ; phalanx of one of tho 
outer hind toes of ditto ? ; und portion of tooth of elephant ? Speci¬ 
mens of the bones of ruminants, pachydermata, and other animals 

7 !7 '177'’ 1,muntej to tho Sociu ^ ’</ Sir Thomas Colobroofco 
7 , r, " nll > mc 1,1 t)l0 of tho Geological Kocioly, 
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*■ The hnne« tli.it w Imvc hithovlo olihiiiied iiom (best '■train a re 
A( tnal hilc in yet not almost all \eiy nii*cruble fnigments, so tlia 1 
Menu lied. \t i- difficult even for tho very leal'licit natu¬ 

ralists that I have mentioned to do more than distinguish 1 he gemis 
to which they belong. It is tlnueforc, l am afraid., .it present impos¬ 
sible to come to nny decided conclusions as to the identity or other¬ 
wise of the species hero found with those of the Snvnlik lull-., a 
quest ion of tile greatest interest with refeienee to all our speculations 
on the geology of these mountains. The fo^il bones I have not 
seen in a hit nor indeed, envious to say, could I, in spite of every 
attempt, learn a definite locality in which any one knew positively 
that they had keen found. But of the general position 'where they 
occur there cun he no doubt, for, besides the common account of their 
being found in some of the ravines that travel so the plain, on many 
of the specimens quite enough of the rock in which they arc 
imbedded has remained to enable me to recognize a fine-grained 
calcareous conglomerate exactly identical with beds such as I 
have seen intercalated with the boulder and gravel beds that consti¬ 
tute the mass of tho dopu.-it. Hills of limestone rise hero and there 
above the geneial level of the plain, and it appears as though the 
calcareous matter derived from them had cemented together portions 
of the sand's and gravels that were- deposited near them. 

“ The existence of such animals as I have mentioned as being 

, found in these hods being a physical im- 

Piobablyof nunmeougin. 

possibility m the present state ol the country, 
there can be no doubt that the .strata have been elevated to their 
present height fiom some lower level since tho time of their 
deposition. There is no direct proof that these beds are marine, no 
shells having been obtained from them, but I think on (he whole 
that the probabilities appear to be in favour of this plain having been 
a true sea-hot tom rather than of having been occupied by u detach¬ 
ed body of fresh water. The general extension of some of Hie 
older fojssiliferiras rocks along the northern face of the. Himalaya, 
over a great longitudinal distance is a fact of which wo have 
tolevable proof, and it thence follows that the lino on which they 
occur, distant about twenty or thirly miles to tlm north of tho 
great line of peaks, lias probably been a sea-margin fiom tho 
remotest ages of the ear 111 V history until as late as the Oolitic 
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period at leaM. So fur, (licrolbrc, then* is nothing adverse to my 
.supposition ; nor is tile present, interruption of the plain any proof 
that it did not once have a far greater extension. This is sutH- 
eientlv proved hy my having traced these tertiary beds to the very 
top of the watershed-ridge vn the \ icinity of the Nili Pass, whore 
they reach an elevation of upwards of 17,000 feet ; the summit of 
that pass being strewn with boulders that appear to be derived from 
the white qnnrtizite capping tho Silurian strata of the neighbourhood. 
Further, two or three miles to the south of tho pass, a detached 
portion of this deposit is to he seen on the declivity of the moun¬ 
tain, v Jiich must have been separated from the general mass by tho 
dislocations tliat liavo nphcaved the whole country. It is, moreover, 
to he noticed that there seem to bo ground* for supposing that 
plains, such as I have mentioned, arc found in other parts of the 
chain under somewhat similar circumstances, which may not 
improbably have once formed portions of the same sea-bottom. 
The plain of Finnic, so long known lroin the accounts of Mateo 
Polo, and the existence ol which is fully corroborated by Lieut. 
Wood of the Indian Navy, in his Narrative to his Journey to tho 
Source of the Oxus, may be its representative to tlio west ; while 
to the east the phun,* described by Turner as having been passed 
over during his embassy into Tibet, us well ns others mentioned by 
Kirkpatrick as existing to the north of Nepal, the descriptions of 
which are quite confirmed by Dr. Hooker, are not improbably of a 
.similar nature. Another argument in favour of the marine origin of 
this deposit is, I think, al.-o to be derived from the very regular way in 
which the beds of gravel and boulders arc laid out, for which I should 
conceive that some action like that of the tides would be requisite. 1 


1 No notice has been taken of Him* gicnL doLutnl accumulations tin to tins 
nrealise they occur on the grandest scale in llic legions described by Gcneiai 
M money , hut even explorer in the LncUkctranliy fins noticed deposits of the same 
Uml. To many < uses they mo very recent. The pioce-s oE then formation has 
liccm veiywelliirwnbod by Mi Drew in the Qnmtcily Journal of the (Uols-mwf 
Kuciety for 1673. Fium Ibc fos-ulh enumerated above, it is, however certain want 
.som.M.f tliuu mo yd} ancient Tim fact that liencml ttiachey did not observe 
the actual site of them boms. leaver it open to lonjectmo wbetbei they mav ant 
OLi'iir m S'<mo disturbed beds mom oi le-scovcied ).y tlie,c houzonlal 21 avals ■ ten 
it is voiy rtUhmiltto conceive liow anygient ilwlooalwn or upheaval nt Ike i«oiin. 
t.mis can have oeouiltid without di-.nilanding such mcohcient materials. On t!m 
other baud the fact that suck lanm lumnnls as the Yah, tke Kimw, the Ous ,v m 
inoii, sve now flourish in the wild slate .11 thorn bleak steulc legions suggest a 

( V" a, f C ’ " ,lhout «ny pent Changn ot elevation, mmht 
make than habitable for the fauna now found fossil there No evidence lor 
in nine action later lluiu the iiumim.litie penod » known within the Himalayan 
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“ I have already input loncd the occurrence ui' eruptiv e lucks in 
the Tibetan plateau. A great outburst, in 

Eruptive ]fn'ks . ,.ii , , , 

which are round liy per-d bene ami hronzito, 
be-dde* syonitic and ordinary greenstoncr, and various varieties of 
|ioiphyry, occur* in the vicinity of (lie lakes which are found at the 
eastern cxtiemity of tho plateau (sec map). The green-done is 
known to extend considerably to the wed, anil forms, at an elevation 
of about 17,(i00 feet, the summit of IJnloha, one of the Himalayan 
passes into Tiijct which I have crossed. 

“ Having thus given a general description of the geology of this 
(iciiria! WTMhoy's con- region, I shall, ns shortly as possible, oim- 
<'itisfonh. lticrafc tho chief conclusions to which I hav o 

been led with regard to the physical forces that have been called into 
action in the formation of these mountains :— 

(a.)—The general extension of the chain along the direction 
of the strike of the strata is a phenomenon necessarily connected 
with the action of an upheaving force along a line. This longi¬ 
tudinal action i* further evinced by the parallelism of the lines of 
frnptnv’ action with that of the strike. The continuance of action 
of the upheaving forces along the same general line for a vast 
pei iod of time, with occasional intervals of repose or of subsidence, 
is indicated along both the north and south faces of the Himalaya. 
The great depth at which tho forces have originated seems to he 
proved by the regularity of the action along the entire length of the 
chain, as shown by the elevation of such a ridge as the Siwalik hills. 

( b ).—The granite* appear to constitute lines of elevation, not of 
rupture j but there seems to be no specific action produced by them 
on the dip of tho strata, which they appear to leave generally 
unchanged. 

(e.)—The greenstones, on the oilier hand, usually follow lines 
of dislocation of tho strata, being sometimes apparently contem¬ 
poraneous, and at others intruded through rocks already consoli¬ 
dated. 

(d.)—The cause of the general north-easterly direction of the 
dip is obscure, although its occasional sudden reversal to south¬ 
westerly seems to indicate some connexion with the action of an 
upheaving force from below, or of violent lateral thrust. 
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(<-,)—The lines of fracture of the strata are constantly either 
parallel or perpendicular to the direction ^>1' the nplleaving force. 
Tin- position** of tin- rivers appear to lie iiHcigethei' dependent oil the 
euniiguvation ol* surface produced by tlu'so tinctures ; while the eon- 
figiuatmu of surface, on the other hand, seems to he hut slightly 
alleeted liy the action of the streams, of winch there is rarely any 
visible sign at 200 feet above tin* present level of the waters, and 
inner to my knowledge above 3UU feet. 

(/•)—The fact of the granite of the great snowy peaks being 
seen in veins, penetrating the schists up to 20,000 feet, makes if 
highly probable that the granite must have been injected long 
before the mountains received any considcmble development. Thai, 
this granite is older them the Silurian period is rendered probable 
by the comparatively unalteied state of the lower hods of the Azoic 
slates at the Tout of the Pahvozic series, where almost in contact 
with it. 

(«/.)—The conglomerate bed near the bottom of tlicso same Azoic 
slates shows the proximity of land at the time of its deposit, and 
indicates that some upheaval of land bad already taken place near 
the present line of great peaks, possibly occasioned by the granite 
in question. 

(lu )—The occurrence of pebbles of greenstone in the sandstones 
along the southern edge of the mountains shows that tho exterior 
lines of gieeiistone are older than those beds of sandstone. 

(?.)—The frequent occurrence of boulders of the qnartizites, slates, 
and greenstones of the outer ranges of mountains among the Ter¬ 
tiary deposits of the SivAlik hills shows that tho Tertiary ocean 
washed the foot of those mountains, 

(/0—The regular slope of the plains of Northern India up 
to tho Siwalik lulls, which rise suddenly from the flat ground, leads 
me to infer that the sea must have continued to reach at least as flu* 
as the foot of the Siwalik hills for some time after their npheave- 
ment. 

(I'.)—The rise of the Tibetan plain lias not been caused by the 
granite eruption of tho line of snowy peaks. That the greenstone 
rocks that abound in many parts of it have equally not caused it, 
is proved by the peculiar nature of the valleys among the hills to 
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tin* ve.-d of tin* lake**, which imi't him* hum laid mil Inrl under 
wuli‘ 1 ' ; from which it i-> to Ik* ml'crml tluil thr-r eruptive rocks me 
olilrr than the* tertiur) beds of tin* plain. The same* tiling is dioni! 
by the occurrence of worn pebbles of gii'endune in the -au face of 
the plain m the -vicinity of some of the cletaclieil hills of that rook. 

({.)—The former extension of the glucieis Jar beimul their 
pies out limits i> a phenomenon that may he notmeil almost every- 
where in the-e mountains, and may give rise at first sight to an 
idea that there may lieie aKo have been .some special peiiod of cold 
con expending to the glacial epoch of Fhuope. But it seems, I 
think, more prol>nhle that this here only the result of a change 
of climate consequent on the upheaval of the grout plains of Noi th¬ 
orn India. 

(?».)—The existence of ancient moraines on the tertiary plain 
of Tibet proves that the extension of the glaciers is post-tertiary. 
Now, if we concohe that after tlio rising of this plain to neaily its 
present delation, the sea still continued to wash the foot of the 
Sivullik hills, as I have already said that I considered likely, it is 
clear that the climate of the Himalaya would him* been far more 
moist, and that tins quantity of snow that fell on the highest parts 
of the mountains would have Been greatly m exee-s of what now 
falls there, causing a great extension of the glaciers beyond the 
limits to which they have now receded.” 

There are several points in the foregoing summary that- might 
liemmks on tlie aljovc 1)0 objected to in detail, but it is hardly 
Bummaiy. necessary to point them out. Willi the 

much more extensive information now available than was at General 
S trad icy’s disposal, one ought to ho able to give a more precise 
account of the phenomenon under discussion. But one lesson of 
experience is caution. From all sides tlio geologist* of Europe 
have been for long years hammering at the Alps; yet the mode of 
formation of those mountains is still a subject of very mgue specu¬ 
lation. TVliat then can we expect from our fragmentary knowledge 
of Himalayan geology ? In one respect we seem to have the advan¬ 
tage i the much grander scale on which the phenomenon took place, 
and pqrliaps also the less advanced stage of the process, have result¬ 
ed in a somewhat less complexity of structure. 
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The process linestirrniujn i* to find out as far as possible from 
mriiiiiiifi of ihi* Ion nations, and their i elutions to each other, 
Mfi.it were tin 1 conditions of the jun-faco at the time ul' deposition 
of each. and uliut .■-ucees'sive changes of conditions occurred. Tims 
(Jeneral HtrneheyV observations that tfio mo til morphism of tfio rocks 
tbiming the crystalline axis ami the introduction of the. granite arc 
of pro-,dim-inn date*; that this axis of elevation was a shore of deposi¬ 
tion at that time, would be facts of prime importance in the early 
history of this region. It would give a prodigious antiquity to the 
beginning of tlie Himalayan mountain .system* for all subsequent 
disturbances have conformed in elevation with that -which produced 
the gneissic axis. It may he remarked that this view is apparently 
in immediate opposition to uhafc is now a very favourite theory 
of mountain-formation—that which connects these areas of special 
contortion and deration with a preceding long-continued accumu¬ 
lation of deposits, and accompanying depression, in the same area j 
whereby through the gradual vi»c of temperature in the sediments 
thus sunk to a considerable depth, expansion occurs, and also a 
sol toning of the rocks, including a yielding to the horizontal llnust 
in the earth’s crust, thus producing the compression and up-squeez¬ 
ing into mountains of the acemnlated sediments. 1 In the simple 
application of this process the position of greatest elevation should 
approximately coincide with that of the preceding greatest deposi¬ 
tion, and not u ith the limit of the deposition, as we find it according 
to Orononil Rtrachcybs observation. 

To this objection, and in defence of the theory, it may he very fairly 
argued, that the line of actual maximum elevation is duo to denudation 
having removed the softer and more broken strata and left the more 
nuis-ivo rock; that according to the observation under discussion, the 
sedimentary series never passed across this primitive gneissic axis ; 
and that the position of greatest elevation (in the active sense of 
upheaval) occuired about the middle gnehsic axis formed of meta¬ 
morphosed palaeozoic rocks, nil the once overlying strata having been 
removed ; that but for this result of donud'ition we should have the 
crest of the Himalaya to the north of the upper valloy of the Indus. 


1 >i«twithstniuling the numerous recent claimants (o this tlieoiy. the mcchanb 
nn] elements ol it urg essentially those given by PoBemtmoni in his gnomes tie 

m 18 ! i,e ,? l}ier 1 Il ? ens , i, l lt *»e>ngdue to two other equally eminent 
philoioplucal phvsicisis. Ilertcliel nml liabbnge, 1 J 
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The interpretation of the drainage system gives direct support 
to this view. It is an evident postulate of phydeal geology that 
along any line of elm a turn the drainage is originally t milsverso, 
The manner m which this primitive system heroines largely convert¬ 
ed into longitudinal dunnage lines is explained in every text-hook 
on geology. Now, making the fair assumption that the initial 
line of elevation coincides with tlu* maximum line of upheaval, tin* 
main watershed of the future continent is determined hy that initial 
line, and it is presumably a very permanent feature, Every geo¬ 
graphy book notes the fact that the Himalayan watershed lies far to 
the north of what is more particularly described as the Himalayan 
range, but the line of 1 easoiling wo have just indicated would sug¬ 
gest that the real axis of maximum elevation in the Himalayan 
system may coincide more or less with the watershed. Wo should 
thus have two magnificent examples of the process of drainage-con¬ 
versions above alluded to : tho Indus and the Sanpo (Brahmapu¬ 
tra) now How from about the same central position, having gnidually 
worn hack along the lino of easiest erosion, cutting oil' in succession 
the originally transverse diainago along tho whole line. 

The applicability of this theory of mountain-formation to the 

Himalaya system does not, however, depend upon the correctness 

of General Stracliey\s view regarding tho exceeding antiquity oi 

the first gneissic axis. Tho gneiss there in early Palaeozoic times 

.. may have been a door of shallow deposition 

btolic/kfis views. -.l , t • .. , 1 

without hemg a range limiting that deposition, 

Stoliczka docs not adopt this latter view though, leaving it an 
open question. His own provisional identification of lithologically 
similar Silurian rocks in equal foico to tho south of the axis would, 
perhaps, suggosfc their original continuity across that axis. Ho 
hazarded very few remarks upon tho general geology of dm 
Himalaya, wisely postponing such considerations until the data 
would warrant something definite. He points out that the deposits 
of carboniferous age, filling only broken ground in variable thick¬ 
ness, represent tho close of a general geological epoch. The 
Permian and lower Trias are not represented. He considers that 
after the Trias extensive upheavements occurred, laying dry large 
tracts that have not since been submerged. Tho Jurassic basin was 
then approximately defined. The cvidoncc tor these conclusions is 
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jF«t given, and they seem difficult to reconcile with the general 
regularity of succession of the rock'!. On 1 lis figured sections the 
Para lime-done (Rluetic group) P the only one that exhibits great 
inequality of distribution, being of considerable thickness on the 
north -ode of the basin, and altogether wanting to the south. IL’us 
remarks would, however, assign at lend an eajly Mesozoic age for 
the origin of some of the* prominent features of disturbance now 
stamped upon the Himalayan system. 

The most notable features ill the sequence of formations in flic 
Himalaya is the position of the nummulitic deposits, as already 
mentioned. They are in greater thickness than any of the older 
formation soxeept the lower Silurian. Stolic/ka speaks of them 
a-> having hum deposited in the narrow basin where they now lie in- 
thever y centre of the mountain region. TUP view strongly confirms 
that pro ioudy arrived at from the consideration of the same deposits 
at the south edge of the mountains r that long and extensive 
denudation of the Himalayan area had preceded the Tertiary epoch. 
It seems to have been greatest, as would naturally occur, alone the 
centre of the area of uphea\ al, wearing down to the motninorphio 
rock.', along what may then hare been- the* back of a brord’ flat 
lube mice of the earth's crust. A. comparatively slight settlement 
of the area, submerging only the more deeply eroded parts, would 
then have sufficed for the accumulation of tlio.se eocene deposits, and 
it seems possible that the production of the synclinal basins of the 
Central Himalaya.—as was .-hown for the contortion of the intVa- 
Krol beds of the Lower Himalaya—did not occur, or, at least, was 
not stron gly developed till the great compression upheaval in middle 
Tertiary times. 
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Tlip ontov TTimalnya Mountain systems; Jumna’ Hanses; Kali. Snbor- 
(linnle Ijtdimlaiifs. Thu Xajni Wc=iein Uain^anga, Kali. The snowy lansu 
Axis o£ hujliesl clcvahon Tlie Tibetan plateau Hlacicis filwtev r.£ the 
Pindar; fccdeis of the ulaeiei inoiiunc*. ciciassi^ nml ice table-;, Glacier of 
(he, Kiijihmi, Motion of the Pindar crlaciei Snow-line Observation!, ui tlic 
eastern Ilinialaj a. iJljscrvntJoiia m Knmaon. lii-ahr. Across the .snowy Tainre. 
Knmaon; Gailiwal Kunaov; Western Tibet Luke-?. 

We have seen that the term r outer Himalaya’ has different 
„ # meanings according; to tlie sense in a\I ncli it 

The outer Ilimulrfvn, , ° y 

is used. Ueographc-rs mmtT'timd hy it all 
the mountain systems lying between the snowy range ami the plains 
of India, whilst in tlie western Himalaya geolog Ms restrict it* use 
to the limestone and 'date formations that lie between the outlying 
tertiary soiies and the central crystalline axis. To the geologist 
{Simla and Naim Tal are situate on the outer Himalaya, and Ka- 
sauli and Snballni are not ; whilst to the geographer all these hill snni- 
taiia are on the out-n* Himalaya. To obtain a correct appreciation 
of the physical relations of the ranges of the outer Himalaya wo 
cannot ignore their geological affinities, but wc have as yet no geolo¬ 
gical details on which we can rely for the greater portion of their 
area. For the tract between the Tons and the Ivali we have tin* 
record given in the preceding chapter and the map that accompanies 
it. A glance at this map will show ns that the main line of gnei -s 
and granite, which is almost conterminous with the region of perpe¬ 
tual snow, is mot with between tlio eightieth and ninetieth mile from 
the foot of the IXinisilaya, and at a distance of from twenty to thirty 
mile* south of the Indian water-parting. Between this line of pei- 
potual snow and tlie plains there aro numerous well-defined ranges, 
some seemingly spurs from the snowy axis, and of which the geolo¬ 
gical relation is not well established, and others having ail apparent 
separate and independent existence. As we have already noticed, 
the traveller from tlie plains meets first an outer range, which has 
a general elevation of about fi,000 to 7,000 feet above the le\ el of 

U 
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the sea, and which in China above Naini Ttil rises to 8,5(>8 feet, 
and in a peak, on the Tivlii road, oast of Masdri, to 8,505 foot. 
This baud or outer range has a general direction parnllol to tlio 
plains, and is pierced by the greater rivers, such as the Tons, Jumna, 
Ganges, Riimgimga (western), Ivosi, audKfdi. Beta ecu it and the 
ridges descending immediately from the .snowy range wo cross a 
number of subordinate ranges which are, as a rule, of considerably 
less elevation than the outer range. Between China and Dlrnkuri 
Binayak, on the road to the Pindari glacier, a distance of forty-iivo 
miles as the crow flies, there is no peak having an el ovation of 8,000 
feet, and very' few attaining to 7,000 feet. But further westward, 
in the same parallel, we have groups of peaks attaining an olova¬ 
tion of over 10,000 feet, notably those connected with the Dudu- 
ka-toli range in Garhwrtl. When the river valleys close to the 
snowy range are reached, the increase in elevation is vapid and 
marked. The flanking ranges seldom fall below 10,000 feet, and 
arc crowned with pearising still higher, until the culminating 
ridge crowned with perpetual snow h met. 

If wc carefully examine the great sea of mountains lying be¬ 
tween the outei Himalaya and the snows, 
Mount nm pjsiem. -^ VG {hid that the dominating ranges are 

spurs from the great groups of peaks, remarkable alike fov their 
elevation and the position they till as the boundaries of the several 
river-basins. On the west, the western boundary of the Jumna 
system is found in the elevated ridge that has its origin in fclxo 
group of [teaks crossed by the Shatiil and Buvenda passes. This 
ridge follows the left bank of tho Satinj in ;isouth-westerly direction 
to Hutu (10,700 feet), where it bifurcates: one branch continuing 
the normal direction to Bils'ispnr, and tho 
* " JIJh ' ' ‘ ’ second proceeding in a south-easterly direc¬ 

tion by Ghor (12,0S1 feet), where it forms the water-parting 
between tho Gin and the Palmr branch of the Tons. A second 
great ridge, descending from the Janmotri groups, and marked 
by the Dcohan (0,317 feet), ChakvAta (7,300 feet), Chilmeri (7,100 
feet), and Bair At (7,423 feet) peaks in British territory, separates 
the affluents of tho Tons from those of the Jumna. Tho eastern 


boundary of the Jumna system is funned by a groat ridgo having 
its origin in the same group of peaks, and which joins the outer 
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Ganges system. 


Kali. 


llimuhij'ii near the Sarkanda peak to tho cast of Mnsiiri (Mus- 
eooroo)- The eastern boundary of tlie Gauge ;5 system is found in 
the great ridge descending in a south-westerly direction from 
the Nundnkot peak, and which passes along 
the left hank of the Pindar to its junction 
with the Alakiiandu, and thence along the left hank of tho Aiakiiiuuta 
to Deoprayiig. It admits of two gieufc bifurcations: one at the head 
of the Kutyur valley,and one at the head of the Lohba valley. 
From the group of peaks at the head of the Katyiir valley a branch 
passes in 11 south-easterly direction through Linear and Dol and 
along the right bank of the Ladhiya to Barnideo 011 Lhe Shrda, and 
from the head of tho Lohba valle} r a branch 
runs south-by-cast to Gujargarh, wlieuee it 
passes almost duo west to the Ganges at Ivharak and Chiindi. Tho 
tract to the south of those two arms is in shape a great obtuse- 
angled triangle, with its base towards the plains and its apex in tho 
group of hills to the north of Dwara Hat. It forms the mountain 
basin of tho western ILimganga. Tho eastern boundary of this 
system forms the western boundary of the Kali system, of which 
tho eastern boundary is found in a great ridge descending from tho 
Api peak in Doti of Nepal, It is clear from tho above brief description 
that it is the spurs from the snowy range that bound the river basins, 
and if we examine further the affluents of each system, we shall see 
that the ramifications from these spurs form the water-parting 
between each minor system. 


The principal affluents of the Jumna system are the Tons and 
the Givi. The Piibar, Rupin, and Sup in 

Subordinate boundaries. _ ,, m , , , 

unite to form tho Ions, and are separated 
from each other by transverse ridges descending from the great 
boundary ridge- United they drain a delta-shaped basin having its 
apex at Kills!. To tho south-west the Giri drains a similarly shaped 
basin having its apex near Kfdsi, and to tho east the Jumna drains 
one having its apex at Killsi. We find that the point of junction 
of the apices of these thieo deltaic basins lies within tho Siwafiks, 
tlio outer range of geographers, and that the union of these three 
main affluents forms the Jumna of the plains. This basin, as well 
as the minor systems within it, is hounded by spurs from tho great 
snowy range or transverse ridges descending from them. It we' 
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further examine the relations of tlie minor feeders of (lie three great 
constituents of the Jumna sy.-tem, we see that, as a rule, they flow at 
right angles to their recipients, and that the affluents of these minor 
feeders obey a similar law. The ridge separating the Tons from tlio 
Jumna gives oif feeders on the west to the Tons and on the east to 
the Jumna, at right angle* to its direction. From the western slope 
tho Dhftrngud, Bind, ►Simula, and Manjgaon streams flow to tho 
Tons, and from tho eastern slope the Helena, Kutni, and Silo seek 
tho Jumna. Each of these minor feeders is separated from tho 
other hy lateral spurs, descending usually from some peak or knot 
of peaks, and all, as the veins on a leaf seek the midrib, flow towards 
the mid-depression and give it their moisture. The two great rivers 
tha( unite to form the Ganges aie themselves tho centres of 
subordinate -denis. The Bint ghat hi is dmded from the. Bhilang 
hy a great ridge descending from the Gangotri group of peaks, 
whilst a second ridge having a similar origin separates the Linking 
from the Mandsikini, an early affluent of the Alakmmda. Tho Blm- 
givatlii unites with tho Blnlang near Tirhi, and the two rivers drain 
a delta-shaped tract having it? apex at Deoprayiig, The Siirnswali 
and Dhanli, which form the head-waters of the Alaknanda, arc sepa¬ 
rated from each other by a ridge of snowy peaks, and its more 
southern affluent*, the Nandukini and the Pindar, are divided from each 
other hy a groat ridge descending from TrLsiil, The entire basin 
ot the Alaknanda tu it* junction with the Bhiigiralhi at Deoprayag 
is thus a great delta-shaped tract, cut up hy the minor feeders into 
subordinate systems that are hounded hy great ridges descending 
from the snowy range. Between Deoprayag aud Hardwtlr, tho 
Ganges reechos from the east fhe Kay fu- and the Hinnal, mid from 
the wc%t the Su*wa that chains tho Delira Dun. All unite within 
the biwaliks to loriu the Ganges of tho plains. 

Wo shall now take up the compact system of' tho Fuyar in 
Tlio Xnj ar. sou tIlcrn Garhw al, wdiicli at first sight would 

appear to he an exception to the general 
TVc find that the boundary ridgo that marks its exent is a 
eontinnuticm of the great ridge that, descending from the snowy 
peak ot hfandakot, runs along the left hank of the Pindar to tlio 
head of the Lohlui valley. Here, as already noticed, this ridgo 
bifurcates ; one branch piooeeding in the normal direction along 
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tlio left bank of the Aloknaiuhi to Deopraysig, whilst the second 
blanch passes south to Gujargarh anil then we^t to the Ganges 
at Kharak. These two branches mark the axis of highest elevation 
in the tract through which they pass. Following the western branch, 
we have the Pubn peak, 9,8(12 feet : Dobri peak, 9,802 loot; 
Garnik hoi a, 7,553 feet; Dcvulatta, 7,004 feet; Kankwala, 6,651 
feet; Gurdnii, 5,893 feet; Jhangarh, 5,878 feet; and a peak about 
two miles from Deop ray a g, 5,030 feet. Following tlu* southern 
hranch through Gujargarh, we find the second, Dnda-kn-toli peak 
with an elevation of 10,180 feet above the level of the sea ; Barnia- 
ch'mgi, 9,100 feet; Narniatopa, 8,08 d feet; Khamek, 7,152 feet; 
Gujargarh, 7,909 feet; Ivhatti, 8,270 feet; IJtain, 6,901 feet; 
Bukrari, 0,267 feet; and Naugarh, about a mile above Kliaruk, 
0,005 feet, Close to the point of bifurcation, the boundary ridge 
sends a lateral spur southwards, that divides the basin of the Nayur 
into two part", that drained by the western Nayar or Ghliiphalglmt 
river, and that drained by tlio eastern Nayar or Kainyiir stream. 
This great spur preserves the superior elevation of the boundary 
ridge, and is marked by the following peaks :—BaTliri, 8,499 feet; 
Bandani, 8,278 feet; Pnnjing, 8,810 feet; Devitank, 8,819 feet; 
Matiklial, 7,088 feet; and Ohhataignh, 0,700 feet, when it is lost 
in the valley of the eastern Nayur near Kandui. Short ramifications 
from this spur or the boundary ridge iGdf determine the course of 
the minor feeders of the two great channel* of (lie Nayar system. 
Thus a transverse ridge from Duhri, marked by tho Tsira-ka-kand 
(9,000 feet) and Banjkot (8,2 Oo feet) peaks, divides the Chhiphal- 
glidt river near its source from its feeder at Paifluini on the left 
hank, whilst other ridges from Gr.'mdklzola, Devidatta, and other 
peaks, separate the other feeders the one from the other. A similar 
rule obtains along the course of the eastern branch, and we thus 
see that there is no real difference in principle between tho 
arrangement of the drainage s^ystem of this apparently abnor¬ 
mal minor basin and that of the oilier greater .systems already 
noticed. 


In the system of the western Ramgangn, however, we have an 
arrangement for which wo find an analogue 
y estem liamgnugn. . Q 0 £ £h c Buginati in Nepfil. As we 

have already seen, the basin of tlio Biimganga is in shape a grout 
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obhwc-angled triangle, will] its apex towards the snowy range and 
its bn«e towards the plains, thus filling up the gap between those 
system* that have their apices towards the plains and their bases 
towards the snowy range. Of its affluents, the ICosi alone luis a, 
considerable course within the hills, the remainder having their 
origin in or close above the elevated tract lying along the foot of 
the hills, and joining the Itamganga nt some distance southwards 
in the plains. Here, although the main boundary ridges are still 
the spurs descending from the snowy range, the several streams 
do not unite within the outer range, hut, like the Bagmati and its 
affluents, well beyond it in the plains. The Kali is known as tho 
YuuktL near its source, as the ICdli during the greater portion of 
its course through the hills, as the Chauka 
or Simla in tlio Bhiibar and Tardi, and as 
the Sai ju and Ghogra in Oudli to its junction with the Ganges, to 
the (south of the Gluizipur district. The Iviili basin is bounded on 
the west by that of the Gauges, and on tho south-west by that 
of tho western llamganga. It receives from the west the Gori, 
Sarju, and Ladhiya, and from the cast some small streams from 
Nepal, all of which unite within the hills to form the Sdrda at 
Bavmdco. The Sarju is divided from its affluents, the eastern Rum- 
ganga, hy a great meridional ridge, extending from their sources 
to their junction, whilst a second ridge, running in a south-easterly 
direction from the same group of peaks to Askot, separates tho 
latter river from the Gori. The great Pnncha-clmli range, running 
south-east from the line of water-parting, divides the basin of tho 
Gori from that of tho Burma Yankti, and a similar snowy rango 
having a like origin separates the Darina Yankti from tho Kuthi 
Yuukth The great mass of peaks comprising Trisiil, Nonda Devi, 
and Nanda-kot thus send forth great boundary ridges from their 
entire southern face to tho west between tho Iihiiganga and 
Nanddkini: to the south-west between, the Nandfikini and the 
Pindar, and between the Pindar and the Sarju; to the south be¬ 
tween. tho Sarju and the eastern Itivmganga \ and to tho south-east 
between tho last river and tho Gori. These indications nro suffi¬ 
cient to mark the salient features of this portion of the Himalaya, 
and we reserve the details for the Gazetteer articles of this 
notice. 
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The mountain system lying between the snowy range ami the 

plains may therefore bo .said to consist of 

The snowy rancre. 

an outer range parallel to the snowy range 
and connected with it at wide intervals where it meets the great 
ridges descending therefrom. These hitter hound the river basin*, 
and the ramifications fiom them determine the com.se of the minor 
feeders of each system. We have now to consider the snowy range 
itself, and in these provinces at least it is a ■well-marked feature, 
lying from ten to twenty miles to the south of the Indian water- 
parting. Tho line of snowy peaks seen from Nairn TiU and Mnsuri 
all lie to tho south of the passes by which travellers cross into 
Tibet. The route by Nihmg in foreign Gavhwal through the Judh 
valley crosses north of the Jamnotri group ; that by Miina in Bri¬ 
tish Gavhwal lies to the north of the Kedamath group ; that by 
Milam in Kumnon behind tho Naiula Devi group ; and that by tho 
Lanpiya-dhura, abo in Kumaon, behind the I’anchaclnili group. 
Tlie Jadh Gaoga runs in a valley parallel to the snowy range and 
tho line of water-parting, at an elevation of 15,000 feet above tlio 
level of the sea, near its source at Sumla, but gradually falling to 
below 9,000 feet at its junction with tlie Bhagirathi, near Bhairon- 
gliati. The horizontal distance between these two points is a little 
over 17 miles, and tho fall is therefore over 350 feet in a mile. Tho 
Vishnugangn or Saraswati descends from the liana Pass at 18,000 
feet abovo tho level of tlie sea to Vishnu pr ay ng, a distance of some 
35 miles, whore it is little over 5,000 feet, Here we have an 
average fall of about 370 feet in the mile. The increase in elevation 
from tho place where the river valleys enter the area of greatest 
elevation is equally marked in the valleys of the Dhauli, the Gori, 
and the Darina river. D liar chid a on tlio Ivali, before the line of 
.snowy peaks is reached, is only 2,750 feot above the level of the sea ; 
whilst Golam La, to tho north and above that line, and about 1,500 
to 2,000 feet above tlio bed of the Kali, is 8,000 feet above the level 
of the sea. Tho bed of the Kali at Changru is 10,000 feet, and in 
tho tweuty-fivo miles between it and tho Lanpiya-dlnira Pass the 
fall is over 8,000 feet, giving an average fall of 400 feet to tho mile. 
These facts well illustrate the law that the river beds 1 to within a 
distance of ton miles in a direct lino from the snowy peaks seldom 

1 See page 8. 
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exhibit a rise of more than four or fivo thousand feet; bnl when wo 
cross the line on which the great peaks are situated, the ascent very 
rapidly increases, and a very few miles carries tho river-bed up to 
an altitude of nine or ten thousand feet, thus showing that the sudden 
increase of height of the mountains along this line is not confined 
to tiro peaks alone, but is a general elevation of the whole surface. 

This sudden and steady rise in elevation when the line of snowy 
Axis of highest etevn- s P eaks is reached appears to be a well- 
tion - marked feature of the entire Himalayan 

umge. The snowy peaks, however, do not occur in a continuous 
ridge, hut in masses separated the one from the other by deep depres¬ 
sions that form the lino of drainage for all the surplus moisture of 
the tract between the snowy range and tho line of water-parting to 
the north. These depre-dous are, so far as wc know, a more distinc¬ 
tive feature of tho Indian than of the Turkish slope of the Ilimalaya- 
Tihetan maw, a fact doubtless due to the greater lainfaJl received 
by the former. The indue nee of the monsoon on the southern slope 
is shown in its supporting a more dense and varied vegetation, and 
even on individual ranges and hills tho southern exposure is similarly 
strongly marked in Kumaon. It is the ceaseless action of water 
that has furrowed out these valleys from the great mass, and natur¬ 
ally this has boon accomplished on a greater scale and with more 
results along the southern slope that receives tho full force of tho 
pciiodical rains. The mass of peaks known as the GtingoLri, 
ICediivnitb, and BadrintUh groups, are separated from the next 
group to the east by tho valley of the Saras wall, and this group 
again from tho Ha ml a Devi mass by the Dbauli river. The lash is 
again divided from the Panchachuli group by tho valley of tho 
Grori, and the latter fiom Uie succeeding group by the Darina 
valley. All tlie.se valleys are inhabited and cultivated during flio 
summer and mins, and .some of them are comparatively of consider¬ 
able extent. The masses of snowy peaks arc more like the terminal 
ends of huge spurs descending from the lino of water-parting than 
a continuous ridge. They, however, occur in regular sequence 
along the entire line of the Himalaya, and, as seen from the plains, 
lime the appearance of a connected chain. Tho following table, show¬ 
ing the principal peaks that occur throughout some eleven degrees 
of longitude, will give some idea of their number and importance. 
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Points on the IInridlut/n mountuim avrungid in order of longitude hi/ 
Mr. Trclaicny Saunders, f> om the words oj the (x. 1. S. 


Number. 


Name of peak. 


Latitude. Longitude, Altitude. 


I. 

II. 

III. 
IV 

V. 

VI 

VII. 

VIII 

IX. 

X 

xr. 

XII. 
xiii 

XIV. 

XV 

XVT. 

XVII 

XVIII 

XIX. 

XX. 

XXI. 

XXII. 

xxnr. 

XXIV. 

XXV 

XXVI. 

XXVII. 

XXVIII. 

XXIX. 

XXX. 

XXXI. 

XXXII. 

XXXIII. 

XXXIV. 

xxxv. 

XXXVI. 

xxxvri. 

XXXVIII. 

XXXIX. 

XL. 

XIJ. 
XI, II. 
XL III. 
XLIV. 

XLV. 

XLVI. 

XLVII. 

XLVIII. 

XLIX. 

L. 

LI. 

L1I. 

LIII. 

uv. 

LV. 


fTnnnnlari 
fiijimodii . 
r.uilunm (.Drmkia) . 
CWmmuikn ((Twin) .. 
Rlnek rock (Guaitnm) 
Nutting . 

I'aiidim .. 
Kaiiclianjinga 


Si It Mir 

(’haiulnng E. 
Mount Eteieit 
Ohanilmig IV. 
Sailboat 


JabjiWja 


Dnvabang 

Akii 


Laratlior 


U.otsMmU 


Dlumlagiri 

KarSyam 


Chanhisi 

Api 

Pndclmcktili 


27 3 

4!V 

37" 

SO 3 

IS' 

IS" 

27 

m 

23 

88 

66 

37 

27 

5(. 

52 

88 

63 

G 

27 

27 

28 

88 

40 

38 

27 

34 

7 

88 

4S 

30 

27 

30 

36 

88 

19 

28 

27 

31 

ai 

88 

If. 

31 

27 

11 

26 

88 

11 

no 

27 

42 

R 

88 

11 

20 

27 

30 

26 

88 

9 

15 

27 

10 

52 

88 

5 

13 

27 

30 

63 

87 

7 

50 

27 

53 

IS 

87 

7 

51 

27 

46 

27 

87 

1 

21 

27 

.19 

12 

A0 

6 8 

0 

27 

45 

16 

80 

51 

66 

27 

45 

11 

86 

36 

57 

27 

32 

46 ; 

80 

31 

R7 

27 

58 

13 

Mi 

28 

32 

27 

37 

48 S 

Mi 

22 

12 

27 

57 

24 

Ml 

~9 

8 


28 7 a« 

2-S 21 3 

28 Hi 2D 
2S 13 17 
28 2:1 2(1 
28 21) 38 
28 25 58 
28 30 7 

28 32 55 
28 30 39 
28 30 21 
28 20 18 
28 32 0 

28 32 6 

.28-84- 5b-- 
28 29 37 
28 20 48 
28 35 38 
25 30 59 
28 30 11 
28 11 43 

28 45 39 
28 45 8 

28 13 5(1 
28 44 2 

28 40 21 
23 43 49 
28 44 47 
28 44 30 
28 45 53 

28 49 33 

29 59 7 

30 12 51 
30 15 12 


85 y4 J2 
85 40 21 
85 48 17 
85 3‘1 85 
8fi II) 12 
85 7 21 

84 41 0 

81 36 31 
81 36 9 

81 21 66 
81 20 32 

81 13 50 

84 0 52 

84 7 32 

b4- - l - .it - 

83 r,0 22 
83 50 20 
83 51 40 
83 50 55 
83 46 22 
83 32 9 

83 25 62 
83 25 12 
83 24 18 
S3 21 20 
83 19 6 

S3 15 0 

83 11 18 

83 0 20 

83 8 27 

82 39 33 

80 56 22 
80 28 0 
80 25 6 


23 
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on the Tfimnlnffo nrt'initit’tf in order 0/ lotuphide hf 

J/>. 7 / elntriii/ btiuitikt* from the eenmU of the (i. T. S. - 
(uMlielllded.) 


Number. 

Mime o£ peak 

Lnl itmle. 

Longilwlc. 

AltiLwle. 

l.VI 



are 

UV 

r.i" 

S(P 

O' 

30" 

22,538 

Lvrr 

Xniulji Ib'i i 


■Ml 

21 

38 

SO 

2 

21 

21.417 

Lvtrt, 

Xaii'lu. l>ovi 

... 

30 

22 

31 

SO 

0 

50 

2.5.004 

I,IX. 

lbs 


3d 

2 2 

35 

so 

0 

n. 

2.i,u87 

r,x. 

Ell'll Tri'-ul 


30 

I(i 

It 

79 

r> 

51 

32,312 

I.XI, 

n«. 

*xx 

30 

30 

*ifi 

7!) 

51 

31 

23.002 

T.XIT 

Wi-t 'JVi-ill 

, , . 

30 

IS 

43 

70 

10 

7 

23,382 

I.XUT 

Nainlikna 


30 

*22 

a 

70 

15 

JO 

10,010 

lx tv. 

Du. 

• 11 

30 

20 

no 

70 

45 

30 

20,722 

I,XV. 

l»o 


30 

20 

fi7 

70 

45 

35 

20,773 

T.W’t 

Tio 


30 

11 

(j 

70 

14 

I»|J 

22,003 

T.xvir 

KjiihcI (Ibii tJaniin) 

30 

li.j 

33 

70 

38 

4 

25,373 

LXVIII. 



30 


52 

70 

21} 

GO 

2J,l»b 1 

LX IX. 

fbuInn.UIi 


30 

■if 

'J 

70 

10 

an 

23 *10 

I, XX 

lb-. 

.»« . 

30 

43 

22 

70 

17 

52 

22,511 

LX XI 

Ibi 

■«< 

•JO 

4(5 

41 

('0 

10 

58 

22,317 

T.XXII 

K« d iin'ilb 


30 

47 

S3 

70 

0 

3 4 

22,700 

LX XIII. 

TlMiLi-usar 


30 

31 

JO 

70 

2 

1 1 

22,582 

LX XIV. 

[),S. 

nl ••• 

30 

ill 

II 

70 

2 

13 

32,028 

LX XV. 

.Lmnli 

• IB Ml 

30 

r>l 

ns 

78 

63 

53 

21,072 

LX XVI 

Hi-, <n SiiLa 111 a 

, m 

30 

:,7 

U) 

7S 

no 

50 

20,110 

LX XVII. 

ILiml.u'iHinclih 


31 

0 

u 

78 

35 

45 

20,758 

Lxxvur 

.rnmmuii 


31 

0 

■Jo 

78 

3 4 

(i 

20,1)38 

T.XXIX. 

Swani.n mm 


31 

0 

s 

78 

32 

32 

2(1,105 


After crossing the line of water-parting which, as we Lave .seen, 

lie's at the valley heads to the north of the 
Tibetan plateau. , ,, . . 

line ot .snowy peak.-, wo come upon the 

great Tibrisui plateau which lias a mean elevation of from 13,000 
to 17,000 fettnlunc the level of the sea. Puling on the plateau 
by the Nilaug route is 13,800 feet, Chimkiuig on the Mnna ronto 
to Tolling is 13,700 feet, Cliitung-dliur on the Unfa Dlmra route 
to the Satluj is 13,810 feet, and Buljuing near the hcad-wntor.s of 
tho Karmli is 13,850 feet. Hahgyalino is 14,000; Gartokh, 
14,210 feet; Tirthapuri, J 4,820 feet; and lake lui'kas Tnl over 
15,000 feet above the level of the sea. Captain H. Strachcy lias 
described* the Tibetan tableland lying between the Indian and 
Turkish water-partings “as tho flat top of a great embankment 
exhibited m all its thickness in tho scarp of the Indian Himalaya: 
the -'llillIIlit, though deeply corrugated with valleys and mountains 
In detail, being in its gmeial relief l.tul out horizontally at a 


1 Oil llir* plivsenl L-eoifiaphr uf tVeileiii Tib* 4 , Loudon, 185 4. 
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height Hi Lie inferior to that of its southern sciirfi.” Although the 
highest summit* yet known ami moa^med lie along (lie Indian 
slope*, very lofty peaks have boon -eon in all paits of {lie interior, 
“and the pas .-os which must he oro-sed to get from one Tibetan 
valley to another, even in the very central axis of drainage, 
generally equal those by which Tihel 1 * reached from India:” so 
that, oil the whole, Captain Stvachey was of ojiinion that the medial 
depression is hut faintly marked in the hods of the great rivers 
without much affecting the mean elevation of the mass. His 
description of the mountain system of that portion of Tibet lying 
to the north and west of Kumaon i- the best that wc possess, and 
will usefully conclude our luief review of the features of this 
portion of the Ilnimlaya-Tihelan mass. “ The mountains that com¬ 
pose the bulk of West Navi aio not easily tindoistood 01 defined. 
On ascending the highest passes we can seldom <oo any tiling hut a 
contracted view of mountain tops on all sides, looking very like 
chaos: no general ikw of ranges under our feet i* over ohluinnhlo 
a< the pa-scs naturally select the ravine-heads and lowest points 
of tlio ridge which arc not only flanked hut often almost surrounded 
by the higher summits; and the valleys arc commonly so steep and 
narrow, especially in the Tiong country, that the view can baldly 
ever penetrate to an alluvial bottom and the sight of any inhabited 
place from a pass top is mo*l unusual. When travelling along (ho 
bottoms of the valleys, w r o generally see nothing hut a nanow 
tortuous passage between steep rocky walls, shutting out. all extended 
■now, and rather concealing than exhibiting the mountain ranges of 
which they fbim hut the lowest outworks; consequently it is only 
by an extended series of observations and inferences, joined and 
assisted by maps, that any regular arinngement of these mountains 
can be distinctly established, and my account of them is liable to 
error in proportion to the defects of my own map. The general 
plan of the mountain system appears Lo me to consist of a series of 
parallel ranges running right across the breadth of the tableland 
in a direction so extremely oblique to the general extension of the 
whole as often to confound the one with the other, or to convert 
tlio transveise direction to a longitudinal one. The annexed figme 
may help to oxplain this. Short transverse necks connecting the 
main range.- in some parts, and cross fissures cutting through 
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diem in others, together -with projecting spurs of a secondary 



drainage. 

JSueli connecting necks, -when above 18,000 feet, become more or 
less confounded with the main ranges, and, if not above 17,000 feet, 
often appear as low watersheds, just dividing the heads of two val¬ 
leys lying in one line, but draining opposite ways. Secondary- 
spin's also may be so high and so obliquely joined to the primary 
ranges as to mako it difficult to distinguish between the two j and 
the cross fissures may sometimes admit a main river to pass through 
a main mountain mass, in which case the continuity of tliehango 
ia often evidenced by the extreme narrowness of the rocky gorge 
oi height steepness, and geological correspondence of its sides. 
Much of the Indian water-died seems to be formed in this way, 
the great snowy peaks lying mostly on the terminal butt-ends of 
the primary ranges, sometimes widened by lateral spurs, and 
the Tibetan passes crossing the low connecting links, whoso 
alignment forms the main watershed, but not the main mountain 
crest." 

It seems strange that so late as the year 1817 the occurrence 
of glaciers in the Himalaya was considered a matter of doubt by 
the learned in Europe. There is now no fact more widely attested 

. and more thoroughly established than the 

(fjacicrs. , x • \ 

existence of glaciers at the head of almost 

every valley that descends from the ranges covered with perpetual 

snow. In M 2 a and importance they also fitly compare with those 

stupendous peaks around them that have placed the Himalaya in 

the foremost rank of all the mountains of the earth. Colonel 

Gordon gives us 1 illustrations and descriptions of the great glaciers 

1 lioof uf the Woikl, l". 



OF THE NORTH-WESTERN PROVINCES. 181 

met by the Yarkand Mission on the journey between Leh and the 
Karakoram pass. He mentions the lower Kumdan glacier that 
comes from the high peaks to the north-west, and continues down 
the right hank of the stream for over two miles, “forming a perfect 
wall of ice, rising from the water about 120 feet, and showing a 
surface covered with countless pinnacles and points.” The Remu 
glacier, also seen by Colonel Gordon, rises amongst peaks and 
ridges from 19,000 to 24,000 feet high. “ It is about 21 miles in 
length and from one to one and three-quarters mile broad, termi¬ 
nating at an elevation of 15,800 feet above the level of tho sea, with 
a width of about three miles of gigantic cliffs of ice fully 250 feet 
high.” He adds :—“ the glaciers of the western Himalaya are twice 
as extensive as those of the Alps, and are probably the largest in 
the world, or at all events larger than any others out of the polar 
regions. One in the Muz high range is believed to bo 34 miles long 
with fifteen distinct moraines ; while in its immediate vicinity is 
another, 31 miles in length, which may be said to join with it in 
making 65 miles of continuous ice.” Other glaciers have been 
described by travellers in the ranges between Ladak and Garhwfil. 
In the tract witli which we are more immediately concerned wo 
have glaciers at the head of tho Jadh Ganga, flic Bhngirathi, Vishnu 
Ganga, Dliauli, Kailganga, Sundardlmnga, Pindar, Kupkmi, eastern 
lldm-ganga, Gori, and Dnrma Ydnkti. Lieutenant "Weller 1 in his 
visit to the source of the Gori near Milam, describes that river as 
coming “ out in a small but impetuous stream at the foot of appa¬ 
rently a mass of dirt and gravel some 300 feet high, shaped like a 
halfmoon. This is in reality a muss of dark-coloured (bottle-green) 
ice, extending westward to a great distance, and covered with stones 
and fragments of rock which in fact form a succession of small 
hills.” Hero and there were circular and irregularly shaped craters 
(as it were) from 50 ten 500 feet in diameter at top, and some of 
them 150 feet deep, and higher up these gave place to narrow 
fissures. This glacier is between seven and eight miles long, and 
terminates at an elevation of 11,600 feet above the sea. The glacier 
of the Pindar in Kumaon is the one, however, regarding winch we 
have the most complete information!, and we shall confine ourselves, 
therefore, to its description in detail. 

‘J,, A. 8., Ben, XI., 1100, 
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The Pirnlar river 1 is an uftlnrnt of the Alaknnnda, and lias ibi 

, rise in a glacier* to the ivetsl of the N’nudakofc 
Glacier of Ihe PiiHlar. . . . , , , . , . 

peak amt its valley, where the glacier ends, is 

about a mile across between the precipitous mountains that hound if. 

From the foot of die rocks on either side the bottom of the \ alloy slopes 

inwards with a moderate inclination, leaving in the middle a hollow 

about 300 ya ids wide and '2o0 feet deep, with very steep hanks, at the 

bottom of which flows the river. This comparatively level space 

between the precipices on either side and the river bed is observable 

for a mile or more below the end of the glacier, though much cut, up 

by watercourses. The glacier occupies about two-thiids of the whole 

breadth of the head of this valley, leaving between itself and the 

eli hb on the east an open grass)- slope, which extends along the foot 

of the moraine for upwards of a nnlo and a half above the stmreo 

of the river, aud which -eonis to bo a continuation of the level space 

before mentioned. The first appearance of the, glacier is thus 

described“ It .-ecnis to be a vast rounded mass of rocks and ground 

utterly devoid of any .sign of vegetation, standing up out of a grassy 

valley. From tlic foot of it* nearer extremity the river, even here 

unfordable, rushes in a turbid torrent out of a sort of cave ; the top of 

which is but a few feet above the surface of the water (May). The 

end, immediately over tlm sionroe of the river, is very steep and of a 

dull black colour. It is considerably fissured, the rents appearing to 

wise from the lower parts, tearing themselves from the upper by their 

own weight. On a closer examination this abrupt end proves to be a 

surface of ice covered with sand and gravel and enviously striped by 

the channel made by the water that runs down it as it melts. Behind 

this, the glacier rises less steeply, like a bare gravel hill, to its full 

height, which is probably about 500 foot above the water of the 

river when it leaves the eavo. In smine places, however, are seen 

gveal fissures both vertical and horizontal, the, latter evidently mado 

by the separation of regularly stratified layers.” 

The glacier is formed by the meeting of two ice streams from 


Feeders of the glacier. 


gorges, one coming from the north-west and 
the other nearly from the cast, and which 


i From 1 - A description of the glaciers of flic rimW and Kupirfnt riven m tl.o 
k uniacm Himalaya, W f.iemenaiit R. St«jc)iev, J!en, ling., J A s ij v, ' 
794, nud “ Note Q n ttie motion of the glacier of tUe 1'iudru m kmnnon”'bv J 
Fame. Ibid,, \VU., u H 203, and >uvci» as nearly ns possible in Hie writer h Wonk™ 
tne only bciciitihc cxiiimuatiou of these ghiuci s that tvc possess. Ub nH 
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meet iilnniI hvu mill 1 ', above tho Miuren of Hie rher, ns -limvn in the 
m I'umpaim’ng f'koUh. 

Tlii* feeder from the norlh-Avr»fc m larger tlinn that from tho oast, 
nml iU surface h at a coii'ddorablj' higher level lor some hundred 
yards below their first junction. It descends nifh a great inclina- 
iion, cntirelj’ filling the gorge, down which it conies in a cascade of 
ice. It assumes the general appearance of a confused mass of 
irregular steps, which arc again broken up tuuismsely into peaks 
of every "hope, The Avcst side of this cascade continues nr.H’l 3 - in 
its original direction after having parked the point below Avlnclv the 
glacier bends dm r ply to the son Hi-west, and in this way completely 
crosses the glacier. The steps in which it falls, Iioavca or, also 
gradually change their direction so . 1=5 to remain nearly perpendi¬ 
cular to tlio general cuirenfc of ice. The transition to the regular 
level ice is very sudden, and begins much higher up on the a vest 
than 011 the east side. Near the foot of this ice-fall the steps were 
observed to Iula’c thoir tops considerably overhanging. A small 
till Hilary, also descending in cliffs of ice, joins the* main glacier 
from a ravine on the east, not far above avIkmc it takes the sudden 
bend. The feeder from the east is formed by the union of two 
smaller glaciers, one from the north-east ami tho other from the 
south-east, which is the larger of the two. The mu Ik-eastern tribu¬ 
tary appeared to have no very steep inclination, but was consider¬ 
ably broken up at its junction with the other. Another small glacier 
joins the main one from I he north-west, a short distance below tho 
point, where it bends southwards. Its inclination is very great, but 
it perfectly maintains its continuity of structure to the bottom. 

The lateral moraine of the west side of the northern branch of 
tho glaeior is first seen near the bend, where 

Moraines, , , . 

it shows itself as a black band along tho 

edge of the ico which in other parts of the fall is quite white. The 

moraine is small between the bend and the tributary glacier IjoIoav 

it, but very vapidly increases, and m its lower parts is a chaos of 

desolation. This great addition to the size of the moraine is owing 

to the quantity of debris brought, down by the small glacier. The 

iee below the junction is much broken up by crevasses, and rocks 

unci gravel from tho moraines on both sides of the tributary glacier 

arc scattered over tho space between them, and the moraines at 
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first sight seem to loso their distinct form. Although there’ *s no 
clear ice. between the moraine that originates on the east of the 
tributary and the west side of the glacier, the identity of that 
moraine is sufficiently marked by its colour and by the regular rise 
above the general surface of the glacier of its top, which remains 
tolerably even foi some way down, being beyond the limit of the 
disturbance caused by the crevasses along the edge of tlie glacier. 
About halfway down to the lower end of the glacier, however, the 
full action of these crevasses reaches the whole of the moraine, and 
it is scattered or lost sight of in the general confusion of surface. 
An epoch of peculiar destructiveness to the mountains is marked in 
one part of this moraine by the accumulation of huge masses of 
rock from 20 to 30 feet square and as much as 15 feet high, and 
the '•tone found on it are generally larger than those on any of the 
other moraines. The true west lateral moraine, below the tributary 
glacier, is not very large, nor is its top much elevated above the 
bottom of the valley, excepting quite at its cud. 

The lateral moraine of the south-eastern side of the glacier is 
very large. Its top rises, on an average, probably 250 feet above 
tlie bottom of the valley. Along its foot runs a stream, gradually 
increasing in size, that collects the open drainage of the outer 
elopes of the moraine. The lower part of this slope is a mass of 
loose stones and earthy gravel which rolls down from above, as the 
face of the ice which is visible in the upper fifty or sixty feet of 
the slope melts nnd recedes, a process that is constantly going on. 
On the inner side the slope of the moraine is thirty or forty feet 
above the level of the clear ice of the glacier. The upper part of 
the moraine comes down nearly straight from the point whore it 
meets the foot of the north moraine of the east glacier. The 
north branch glacier being considerably higher than the eastern, 
the moraine slopes down from the bed of the former to that of 
the latter, forming a deep angular depression where they meet, that 
gradually diminishes in depth up to the top of this glacier, which 
is here entirely covered with ddbria, the moraines of its two sides 
being scattered all over it for some distance above its union with 
tlie north or main branch. The resulting appearance is that the 
northern branch runs over the eastern, or that the latter runs into 
the former and is absorbed by it. The eastern tributary brings 
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dmvn nmv.imc* that 'quoad o\er the whole of it* breadth nfc its 
exin-mity. l»e*id<.*s thr\~e lateral moraines there i* a medial oho 
llmi is-ecu as a duty stripe along the ice obit's of the full at 
tins head of the north glacier. As it cuincs down the level ice it 
gradually begins to assume the decided appearance of a Moraine, 
and increasing hy degrees at last become* very large. It conti¬ 
nues in a wcll-didined form for some short distance beyond wheio 
the western moraine i* dispersed, hut there it also is scattered over 
the ice, and the two become blended together, and ultimately 
extend to meet the tltf-rh, which is similarly dispersed by the 
ea-tern moraine from the opposite site of the glacier. The whole 
of the moiame*, in the middle of the length of the glacier whom 
it i-> mo,4 regular, are very comulrrably raised above the general 
surface of tin; ice, which in some parts may be as much as one; 
hundred feet below the top* of the western and medial moraines. 
It would appear that flu* great elevation U not so much due to tho 
accumulation of delu'ii, as to tin* protection afforded by the superin¬ 
cumbent rubbish to the ice below winch prevents its being melted. 
The clear ice beyond the moraine is constantly depressed where ex¬ 
posed, and on tin' very tops of tho moraines pure iee was often seen 
hardly covered by stones. Tho protection afforded by the lateral 
moraine* lai.scs the sides of the glacier so much that si very consi¬ 
derable hollow is caused in its middle, which is a striking fcntiuo 
in the first appearance of its lower extrcmily. 

The ice of which tho glacier is composed is perfectly pure, and 
clear, hut where seen in considerable masses, 
stripes of a darkei and lighter bluish green 
are distinctly visible. It is composed of bands of ice containing 
small uiv bubbles, alternating with others quite free from them. 
In many places tho surface presents a striated appearance, arising 
from the different degrees of compactness of these differently co¬ 
loured bands and their consequently different rates of melting.„ 
The dilection of these coloured views as seen in crevasses showed 
a clip inwards or towards the longitudinal axis and a dip upwards 
or towards the origin of the glacier in every part, the stratification 
being more perpendicular towards the bead and more nearly horizon¬ 
tal in the lower parts. The direction of tho strata in place was also 
very clearly marked in many parts of the ice, and was placed in 

■n 
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curves, having iheir branches nearly parallel to the side- ol' the 
glnciov and their apices directed downward:-, the curvature in the? 
centre not being at all sudden. No dirt hands Mere ob-eiied. The 
crevasses "were neither very numerous nor very fmiuid.tble. They 
are develoited across the diioelmii of the elaeier’s length on belli ol" 
its s'uhs. commencing (rein tin* small tributary on the west side and 
Iroiu Ihe union of the eastern glacier on tin* other, and continuing 
almost tu the end, lho.se on the west side being, perhaps, the huger. 
They are generally wider towards the edges ut the glader, closing 
u|» as they approach the centre. They are nearly vertical, and are 
directed from the sides upward'* or ton art Is the head of the glacier, 
those oil the west hearing nearly east and west, and those oil the 
east hearing nearly inn 111 and south, thus forming angles of 
about t 3 ° with the axis of the glacier. HI any pools of water 

(/>»«*/iiohw) were seen on the surface of Ihe ice ; some of (ho largest 
were s u jd by tin* guides, who are in iheliahil ol visiting the glacier, 
to he found in the Mime place may year. The. eleiu Kiviucc of l!u» 
ice everywhere assumes n moreor less undulating appearance from 
the notion of the water that drains hum it ns it melts and the small 
tdiennu, into which the drainage collects, end by falling into sonic 
ol the crevasses. The remains of the last winter’s snow was hardly 
perceptible oil silty part of the glacier. The occurrence of si ones 
standing up on bases of ice (glacier tables) above the general sui- 
Ihce of the glacier is common, lmt those seen were small. The rocks 
below the bend in the north-western glacier wore covered with 
grooves or scratches, sloping in about the same direction as the 
surface of Ihe ice at the spot. These gromes extend to twenty oi 
thirty feet atari e the present level oi the glacier. Almost in every 
place a ^uiee was left he tween tile lock mid ice, the latter i^ipenrino 
to shrink from eon (act with the iormer, due doubtless to the heat 
of the rock melting the ice. 

The Kuphini river, that rises on the side of the Nanda-kot 


dinnerCllto f" ak - to lho Pindar liver, has also 

its source in a glacier. Both rivers unite 
at Dvali, about eight miles from the end of tho Pindar glacier 
and about six miles from the end of that of the Euphini. General 
Btrach(*y examined the Kuplimi glacier aho, and describes the 
valh‘3 lor a mde ui two below the end of tho glacier a* having 
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very much llii' sum* gmieial oliarat lor as ilial ul’fhe J’imlai, but 
M)iii<'\\h:il nn»u* rugged ami de~<ilatn in appearance. Tin* •'Lama 
commence- about two mile.* above Uie source ofthe liver and Jills 
tin 1 vlmle breadth ol the \ alley, which is about Ihm-quuvlei.s of 
a mile luoad in its upper pari. The gl.tcioi Infills ill a preeipilous 
fall of ice .-.111111* .sixty or seventy loot high, which, liuweicr, still 
exhibits t\u> ribbon-like .-truetnn*. From the toot oi the full tin* 
surface wits very even, (hough the slope was 'till eon-nlerable. 
The Jii.ini glacier of the ICuphini is joined by two small Iriliulaiie- 
011 I lie (*ast anil hy one ou the west, all of which are, highly 
inclined ami 1 >rin•> down con-idenable ‘junutilie- of th Y*m, Tin* 
moi.iines are confined to the sides' of the glacier, (huugh many small 
.slum's are ,scattered over every part of the ice. As was observed' 
on I lie Pindar, (he protection given l>y the lateral moraines to the 
underlying ice leads to the promotion of a medial depiction in 
ihe glaeiir at it* ond. The crevasses here, too, arc most strongly 
marked near the sides and are inclined at an angle of about 4 f>° 
from the hmgitudin.il axis downward-. The structure of the ice 
was in all respect.- similar to that found on.the Pindar. On the in¬ 
teresting question ot ihe extension of glaciers at a remote period 
tin* inquiries of General Slrauliey give no precise information. 
Jle, however, consider* that “some very decided change in the 
state of things is certainly indicated hy the tong plateaus before 
mentioned tunning for a mile or two below the present termina¬ 
tions of hath glaciers uuiuly parallel to llie rivers, but several 
bundled (eel above theni.” Tie considers it “ impossible that these 
lend banks above the river.- have been caused by deposits from the 
ravine*' in (ho Hides of the valleys, for such deposits would have liad 
very irregular surfaces, and indeed their present effect in destroy¬ 
ing the regularity of the plateaus is everywhere visible. Ilud (lie 
same appearance been noticed in ail}’’ other part of the river’s 
course, it would at once have been attributed to the action of 
wuler at some former period^ and it would have been suppo-od that 
the bed had afterwards been excavated to its present depth. If 
(hi- was the case, the glaciers which (ho plateau was forming must 
cither have terminated considerably higher up the valley.- or have 
.stood altogether at a much higher level. In cither of these ways 
the water could have been delivered at a level sufficiently high to 
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form lire plateau. Bui il may admit of doubt whether the quan¬ 
tity of 'water in tbc rivo-vn, as they are at present, is sufficient to 
account for such an extent of level deposit or for such a depth of 
erosion of their hods ; for at this great elevation they are not 
subject to those violent floods that occur lower down, and for nearly 
half the year too they arc inert. The only other way of account¬ 
ing for the appearance is that it has been occasioned by an extension 
of* the glacier, and that the level top of the plateau shows the limit 
to which the tops of the mm'ainoa reached* as the glacier gradually 
receded.” Wo have referred on a previous page 1 to the existence 
of evidence of glacial action far below the present limits of glaciers, 
and to those who wish to pursue the subject further wo commend 
the records of the Ideological Survey and the summary 2 in the re¬ 
cently published 1 Manual uf the Geology of India.* 

General Slraehey has rondo led us another important service in 
■Motion ot tlie rmdac his observation-, on flic mo lion of the Pin- 

Dladcv. dari glacier recorded in May, 1818. His 

procedure is thus stated. About 200 yards below the small tributary 
that enters the main glacier from the north-west a moraine was found 
heaped up against an almost perpendicular wall of rock, and suffi¬ 
ciently high to command ;i view of the greater pant of the surface 
of the glacier along the lino on which observations were to ho 
made. This line, which is nearly perpendicular to the general 
direction of tlie glacier, was marked by two crosses painted while, 
one on the rock in contact with tho old moraine and one on a clilf 
oil the opposite side of the valley. A stake was driven into the 
moraine at its highest point, close to the rock, on the line between 
the two crosses, and a theodolite was set up over it. Five other 
murks wore also made on the glacier at intervals along the sumo 
line by fixing stakes in holes driven in the ice with a jumper. 
These marks, which were all carefully placed on the exact line be¬ 
tween the crosses by means of the theodolite, wero completed at 
about Oh. 30m. r. m. on the 21st May. On tho following day tho 
theodolite was again set up on the same place as before, and being 
properly adjusted, the cross-wires of the telescope wero directed to 
the cross on tho cliff on the opposite side of the glacier. A stick was 
then ,-ot up neat the fust uf the live marks that had been made tho 

- Py. I.\x., JI72, 580, ijsy. 
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pvoAioufi day, and was, by moans of signal-, moved up or d own iWo 
glacier, till it appeared (.0 coincide exactly with the cross-wjrts ol' 
the telescope, and consequently to be exactly on tl te line between the 
two clones painted on the cliffs. The distance between the centre 
of the stick and that of the fixed mark was then measured, which 
evidently showed the downward progress of the ice at that point cd' 
tlx 1 glacier, since the marks were made the day before. The same 
procedure was followed at each of the marks. The results were 
as follows :— 


Dibtanees of fixed marlts from standard line. 


Time of observation. 

On 1 lie west 
moraine. 

On the me¬ 
dial lliO- 
i nme. 

At cast 
fwnt of me¬ 
dial mo- 
iniae. 

Kern- the 
middle oE 
the clear 1 

ICC. 

Oil the 
eastern 
moraine. 

h. ni. 

21 ht May U 80 p.m. 

ft, in 

ft. in. 

ft. in. 

ft. in. 

ft. 

in. 

22ml „ 1 15 i» m. 
25111 „ 8 15 a m. 

0 

Cl 

1 ov 

1 0 

1 

Of 

0 

GJ 

1 


2 D] 

2 115 

3 

1 

1 

1*4 


The motion in 24 hours of' the several marks will also be found 
to be— 


Mean motion 0« inches) of ice in 21 hours. 


Date. 

i 

In 

<U 

I 

c 

o 

On the medial mo¬ 
raine. 

•3 

O 

a 

° <u 

li 

■4~ ° 

u> a 

cl h 

-2*3 

<1 

UH 

O 

o 

53 

IS « 

i-s 

o| 

•+-. a 

5- U 

3 +* 

*5 

On the east moraine. 

1 

a 

o 
e? ph 

11 
c ^ 

^ P 

S*- 1 

•*1 

2Is! to 22nd May 


5*3 

110 

11 G 

11-9 

0 5 

43°P. 

22nd „ 251 li „ 

... 

5 7 

m 

8 1 

88 

38 

38®P. 

General mean 

... 

G-G 

9-7 ' 

10'0 

i 

> ia-3 ■ 

j GT 

... 


The progress of the lower extremity of the glacier was likewise 
approximately measured by observing the apparent angular motion 
of a pole fixed on the top of the eastern moraine,, and of a conspicuous 
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rock lying noL fur from the middle of the glacier. The result*! ol 
these observations were— 


Date. 

Mean motion ( in- inch 

Oji the mm nine 

tec tn'H htnti'.i. 

Near middle of tlio 
ulneiei. 

lillli to 20111 May 

3-0 


20 th ,, 2 Jrtl 

fi'2 

so 

23rd .,25th ,, 

0’3 

IDS 

flcncral mean 

1*8 

SI'X 


A comparison of the motion of tho upper and lower parts of the 
jilnoier gave on the lateral moraines 4'8 inches as the mean moiion of 
tliu ice in 21 hours in the lower part of tho glacier, and 5'3 inches 
in tho upper part, and in tho middle of the glacier 9‘4 inches as tho 
mean motion for the lower part, and 10 inches for the upper part 
of tlio glacier. The elevation of tho loot of the glacier at the source 
of tho Pindar is 11,929 feet, and of tho theodolite, station, where 
those observations wore made, was 12,940 feet above tho sea. 

Wo have made mention of the snow-lino or limit of perpetual 
snow, 1 which 1ms, at times, given rise to con- 
siderable discussion. The height nt which 
precipitations of vapour full to the earth's surlaco as snow varies 
wilh tho temperature of each particular place, and with the annual 
or even diurnal oscillations of the leinpovuime. In Bhutan and 
Sikkim the ordinary winter limit of snow is ahuul b,(K)0 feet, and 
it ib laro, pays Dr. Hooker, for even three inches to remain on the 
ground as many days at 7,000 feet. 2 Accoiding to General iSlra- 
cliey, tho height at which snow is certain to fall in Kumaon is about 
(5,51)0 loot, and at an elevation uf 5,000 feet it will not fail more 
Ilian one year out of ten. The lowest level to which sporadic falls 
of snow are here known to descend is about 2,500 feet, of which 
there are two authentic instances on rccoid since the British occu¬ 
pation, tho first in 1817 and the second in 1817. In tho valley of 
Kashmir, at an el ova Lion of 5,500 foci, Dio snow fulls every year, 3 

1 Til esc oh nervations on Ike Minw-liiic are hnsccl on tlio nr fide in J., A. S, 
lien , XVT1I i 2S7, mlilleil, ‘“On tin,* f>n«m-Unc m [he ITnMdlriyii,” by Liuiilenanl. 
It. Stmchcy Eninueen., on wi-tos placed uL my rtifijamt by the muiic wilor, ,umI 
on lhe walks ot iceuul tniveHeiu. 5 Honkur. Quar. J., Hurl {doe., VII,. III. 

(iljtlltll i'uat. IkeJJUls, I, 'Jail, J JJuOl'Cl'Olt, II., 107, 
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mul further west as low ns 4,000 feet, whilst at least one fall of 
mioav is lecordod at Peshawar, which has an elevation of only 1,250 
feet above (ho level of the sea. 1 Campaigning experiences during 
the late war show that the winter snows descend to a veiylow eleva¬ 
tion in the valley of the Kabul river and at Kandahar. If wo 
follow the lower boundary of the winter snow on a mountain as it 
melts with the advance of sunimei, wo at length ascend to a height, 
at which (lie summer influence is insufficient to entirely melt the 
snow, and from which, as (lie season advances towards winter, we 
have gradually to descend in order to follow tlio line of snow. Tbo 
line to which the snow recedes, and from which it again advances 
in one complele revolution of the seasons, is called the snow-lino. 
The snow above that line is called perpetual snow, not as observed by 
Professoi Forbes, that the continuance of snow at any spot implies 
that it never melts there, hut only tlmt some always remains mnneUod. 

According' to our best authorities, the height of the snow-lino 

Observations in the 011 ihc most .southern exposures of the 
eastern Himalaya. Hinniluyan slope that carry perpetual snow 

ranges from 15,000 to 1 ( 1,000 (eel all along tlmt part of the chain 
that lies between Sikkim and the Indus, whilst to the north 
towards Tibet it has a considerably higher elevation. Before* pro¬ 
ceeding further wo may observe, with General Straehey, that “all 
estimates of the snow-hue are, in the very nature of things, subject 
to no little uneoitaintv; for, independently of the variations of the 
seasons from year to year there are naturally cuiwdcmblc differ¬ 
ences in the tovel at which the snow lies on steep or slight slopes 
and on north or south exposures, between the latter of which a 
(.inference of as much as a thousand Foot may at times he observed. 
Besides this, too, there is some practical difficulty in tho actual 
observation of the snow-lino, for tho process of judging by the eye 
whether the snow upon one's path and still more on contiguous 
mountain sides begins to exceed the bam spaces is neither easy 
nor susceptible of much precision. Ilenco the errors and uncer¬ 
tainty to ho looked for in all our conclusions must he considerable, 
amounting no doubt to several hundred 2 foot.” Dr. Hooker 
estimated tho height of tho snow-line on tho most southern 
.spurs of' the snowy mountains in Sikkim to ho at about 15,500 

i JJtiiii, (feng Jour, X , *W. s C'lipinm IT. Stmchey, J. II. G. t?,, XXIII. GSJ. 
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foot. 1 Of the ponies covered by perpetual snow, the elevation of which 
is noted in Dr. Houkov’s map, (Jhola, on the boundary between Sik¬ 
kim and Blinhin, is tbo lowest, (17,300 feet), and at the same time 
the most .southern and the Chela Puss immediately to the south of 
the peak, ami rising to 14,1100 feel, be found to he face from mow 
at tbo beginning of November. Somewhat further to the north, 
near Ymingbong, tho lower limit of perpetual snow was directly 
measured in September and found to he nearly 1G ,000 feet. To the 
west of Knncbanjinga in oa,-stern Nepal, the south-eastern descent 
from the Kamhache pass was found to he free from snow, a little 
from the summit, at the beginning of December, and on the northern 
approach tbo snow was supposed to become perpetual at about 1,1,000 
feet, though the fresh falls of the previous October forced Dr. Hooker 
to ho in some measure guided by the people of tlio country in this 
estimate. On the ascent to the Wulluuehuu or WuUungsunv pass 
the snow-line was again estimated, though under similar eivoum- 
staucf‘3 of doubt, to ho at 15,000 foot. The Pandit crossing tho 
sumo pass, his Tip tula, on tho Kith August, 1871, found it covered 
with snow/ and Dr. Hooker on December 3 31st, 1818, crossed 
“with snow on both sides up to tho shoulder,” 


Tho following aro the results of trigonometrical measurements 

Ota in K„„ of thB elo ™ Uo » of tiio inferior «l«. of tbo 
snow observed on spurs of the Trisul and 
Nanda Devi groups of peaks, made by General K. Slmelmy before 
the winter snow bad commenced in 18-11 : — 


Hunt 

observed. 

Ihughtoj sn(in'-lut(\ 


On sooth 
exposure. 

On v'est 

exposure. 

Mean. 

No 1 ... 
2 ... 

3 ,, 

4 

lfi,70rt 

17,007 
17,20.1 

In,317 

15,802 

11,808 

10,208 

10,051 

Mean . . 

1G.GGG 

15,300 

f 10,174 
{ 15,980 


Renim-ts. 


These heights were cnleulntod 
from observations marie with Uio 
theodolite at Ahnorn mid Uuianr. 
Tim distance of these two plnres, 
wlueli served as a base, was nhfirinod 
by uicnsnvomnit from h map of 
points fixed by the tf. T. .Survey. 
The elevations of Uie two liiaees 
ware taken from Cap tain Wclib’B 
trigonometrical survey. 


- 4M.„tuuy.iu aonrnnw. 2 Reports. 1871 1 

of K n the to the south the * 

1 *«*■ a J., A. S., Ben., XVIII, 5j n2 J. 


si' * the name niip&’h no ho 
the pass itself lwS 'nn elevation 
521. 
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The points 1, 2 and 8 are on ridges that run prominently out 
in a south-westerly diiection Irani the groat peaks ot Trisiil 
0. (C4. T. »S.) smug as "Webb's No. XL and II. (G. T. S.), same as 
AVobb’s No. XII. The dip of the strata being to the north-east, 
the faces exposed to view from the south are tor tlio most part -very 
abrupt and snow never accumulates on them to any great extent. 
This will explain the dilFovencc between the heights at which snow 
was observed on tlio souLhern and western exposures, tlio ground 
having been less steep on the latter and bettor able to retain the 
snow ; but in these places it was in very small quantities, and had 
probably Fallen lately, so that its height may probably indicate the 
elevation below which the light autumnal Falls were incapable of 
lying rather than tlio inferior edgo of tlio perpetual snow. It is 
further to bo understood that below this level of If),000 feet the 
mountains woro absolutely free from snow, excepting those isolated 
patches that are to lie seen in ravines or at the head of glaciers, 
which do not aifect such calculations as these. Tlio point No. 4 
was selected as being in a much more retired position than tlio 
other,s, and is situated not far from tlio head of tlio Pindar river, 
between the peaks of Nanda Devi, 1. (G. T. S.), same as No. XIV. 
of Webb, and of Tim'd II. (G. T. >S.) It was cpiitc free from 
snow at 15,800 feet. On the whole, therefore, General S track ey is 
inclined to consider that 10,000 feetmaj' be given as a closo approxi¬ 
mation to the maximum height to which tlio snow recede* every 
year on the most southern ami external ranges in Kumaon. 

This result appears to accord well with what has boon ubsorved 
by Dr. Gerard in a visit made by him to 
the Sluitdl pass in the Bisahr rnngo ex¬ 
pressly for the purpose of determining the height of tlio snow-line. 1 
He reached the pass, the elovatiou of which is 15,000 loot, on the 
Oth of August, 1822, and remained tliero till the 15th of that 
month. The southern slope of the range was generally free from 
snow, and ho says that it is sometimes loft without any whatever. 
On the lop of the pass there was no snow, hut on the northern 
slope of tlio mountain it lay as far down as 14,000 feet. On his 
arrival rain was falling, and out of tlio four days ho was thorn, it 
rained and snowed fui the greater part of Ihiee. The fresh snow 

1 Ton If) 1,28<MM7. 

25 
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that fell did not lie below 10,000 feet, and wmi>. of the more 
precipitous rocks remained clear even up to 17,000 feet. Dr. 
Gerard concludes Unit 15,000 feet is about tlio height of the snow¬ 
line on this range, hut it will bo soon that Dr. Gerard was there 
rather early in the year, and General Strachoy, from what lie heard 
from others who crossed the range later in the season, thinks Unit 
15,500 feet will probably bo a better estimate, even if it should 
not bo carried still higher. At tho beginning of the month of 
July, Captain Gerard found heavy snow on the nor them face of 
this Bisahr range at about 15,000 foot, and the Kunlia pass, tho 
elevation of which he states to be 17,000 feet appears never to bo 
free from snow 1 Dr. Thomson 2 agrees that tho estimate formerly 
made by General Sfcrachey of 15,500 feet, which his subsequent 
researches led him to boliovo was a little loo low for ICumaon, is 
as nearly as possible correct for the Bisahr range, lie adds— 
“ Captain Herbert, in his geological report, had fixed upon 15,000 
feet, which is a little too low oven in the district of Bi.sidir, to which 
his estimate, I believe, refers. In tho trnns-Satlaj Himalaya, from 
the diminished amount of summer cloudy woafclior, the snow-level 
is probably n little higher.” The Cliaiuba range and the l J ir 
Panjal, south of Kashmir, both of which rise immediately from tho 
low external sandstone hills, just onter, lie tells us, the region of 
perpetual snow. The highest peaks of tho former are about 
16,700 feet, and its mean height about 15,000 feet above the sea, 
and its snow-lino will consequently be not far from 16,000 Coot. 
Major A. Cunningham also places tlie snow-lino on tho most 
southern ranges of the Himalaya to tho west of tho Ganges at about 
16,000 feet. 3 

When, however, wo advance into the interior of tho chain, 
Across tlie snowy alter having once passed over any range of 
Tm,ge ’ sufficient height to come within tlie limits 

of perpetual snow, we invariably find that there is loss snow on all 
such ridges of similar altitudes so that when wo arrive at the Indian 
watershed, the snow-line lias risen to about 18,500 feet, and on 
the summit of tlie tableland it reaches to an elevation of 20,000 
feet. Dr. Hooker observed this phenomenon in Sikkim, and bears 
testimony to tlie gradual rise of tlie snow line as we enter among 
1 Jin!, II., 71. 3 Travels, p 487, 3 Lrulak, pp, 7U-77. 
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the peaks covered with perpetual snow. Near Zemu, twenty miles 
north-east from Knnehanjinga, ho found little snow on south 
exposures at the beginning of July. Alittlo further in, above Pha¬ 
lm lg, in the middle of the same month, the snow-lino was supposed 
to be about 16,500 feet, and at the ond of the mouth many plants 
were obtained at 17,000 feet. Another ascent in the same 
vicinity about the same timo did not carry our traveller to perpe¬ 
tual snow at 16,800 feet. On the flanks of the Kanchan-jhao 
broad summits wero seen quiLe bnru of snow at 18,000 feet. Dr. 
Campbell 1 who accompanied Dr. Iloolccr on his return journey in 
September, notes that vegetation censed at the foot of the Dankia 
pass at 18,000 feet, and there was no traco of it within 500 feet of 
the summit on either side. There was no snow on tlio road as ho 
ascended the north face nor as he descended tlio south face, but it 
lay in patches amongst the rocks all the way on both sides. On the 
mountain to tlio west of tlio pass snow lay deep in hollow places, 
but these may have had glacial ice in them though the surface of 
the snow was then smooth. The line of snow would here he 
10,800 feet, and further north in Tibet it rose to 20,000 feet. 
BhoruLso, on the 18th October, had not a particle of snow on it at 
18 or 18,500 feet, u Mist in the Lachung valley in Sikkim to the 
south snow was lying at about 15,000 feet. Dr. Campbell adds:— 
“South of the Himalaya, the quantity of snow that falls is very 
much greater than in Tibet, and from the greater moisture of the 
air and cloudiness of the sky, it is not carried off with the 
rapidity of evaporation which obtains in Tibet, where yon do not 
find oven a rill of water from the melting snow. Besides in 
Tibet the snow falls in light, feathery skiffs, and not in flakes. 

I believe that the lowest snow-line wo saw on tho mountains to 
the north of us in Tibet must have been upwards of 22,000 feet. 
On tho Knmbajang range, which, comparing them with Bhorutso, 
must bo 20,000 foot at least, thoro was 3iot a particle of snow.” 

We have tho results of Genoral Stmchey’s experience for 
Kumnon and Garhwdl. Towards tho end 
Kull “ iub ‘ of August, 1848, ho crossed tho Barjikang. 

pass leading from Rhlain to Juhdr on a subordinate ridge between 
the Nandukot and Pancbaclitli peaks. Although this pass has tin 
1 J., A. S., Ecu., XXV., 6GB, 
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elevation of about 15,400 foot, not a vesLige of snow was mot with 
on the ascont from tlio south-east, and only a very small patch 
remained on the north-westorn face, and indeed, in no considerable 
quantity, up to 17,000 foot. The vegetation on tho very summit 
of tlic pass was far from scanty, though it had already begun to 
break up into tufts, and had lost the character of continuity it had 
maintained to within 500 or 000 foot of the top; but many species 
of flowering plants, all evidently flourishing in a congenial climato, 
showed that tho limits of vegetation and regions of perpetual snow 
wore still far distant. This place is within ten to fifteen miles of 
the most southern border of perpetual snow. Tho Unfa-dlidra pass 
has ail elevation of about 17,800 feet, and lies to the north of the 
great peaks nearly at the crest of the watershed. There was no snow 
along the southern ascent to this pass, at tins top of which General 
S track ey arrived in ft op lumber. 1818, in a little drizzle of rain that 
at last turned into snow. 'Tlie ground was quito free fi om snow, 
being worked up into a deep black mud by the foot of the cattle 
that had crossed it. There was, however, on the north side of tho 
pass an accumulation of snow some little way down, extending per¬ 
haps 200 feet, apparently the oflbet of the drift through flic gap in 
which the pass lies. No snow was scon on the lulls on either side 
within some few hundred feet, and the snow-line was certainly 
above 18,000 feet. Vegetation vouched to within 300 or 1(J0 feet 
of the summit. 


The Ghor-hoti pass (18,000 feet) and tlio Marshak pass, (18,4.00 

, . ,, feet), both to tho north of Niti, have a position 

GailnvSl. . 1 

relative to the great snowy masses nearly 

similar to Untu-dliura. Tlio Marshak pass was crossed in duly by 
General Stvachey, a time rather too early to judge fairly of tho 
snow-line, which is also obscured by tho presence of a glacier that 
Alls up the valley by which tho pass is approached. 1 On tho Ghor- 
hoti pass in September tliero was not a vosligo of snow on any part 
of the southern faco of the ridge that tho route crosses, but on tho 
north face was a patch that was plainly perpetual, descending some 
hundred feet to a glacier which was connected with that just men¬ 
tioned to have been crossed at Marshak or lhdehak. Tho snow-lino 
■ was, therefore, hero uo doubt near 18,500 led. The K^vAgAY avid 

1 Tina expedition ib npiuiicntly rclcnotl to in J., A, b\, lien., XIX., 7S), 

& 
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Balchha passes, each about 17,500 feet in elevation, and both lying 
to the north of tho TJnta-dluirn pass, were equally free from snow 
on their southern faces in September, small quantities only being 
found on the northern aspects. Tho highest points on the ridge, over 
■which the latter of those passes leads, only just exceed 18,000 feet 
in elevation, and in fact it does not come within the limits of per¬ 
petual snow, nor does it appear snowy when viewed from the Tibetan 
plain to the north of it. The vegetation on all these passes reaches 
to about 17,500 feet. Lieutenant Weller vLitcd the Balchha pass 1 
on the 1st June, 1812, and found “ towards tho top of the ascent a 
tolerable quantity of snow, but in detached portions.” The L&kliar 
pass^also, to the north of TJnta-dhura, was crossed by General 
Strachcy in September. It lias an elevation of about 18,200 feet, 
and was found free from snow on both sides, as well as the Joint! 
ridge some 200 feet higher. This latter is, however, a somewhat 
detached spur, and the. snow-lino was manifestly near, for unbroken 
snow could bo seen in more sheltered places considerably below this 
elevation. General Stracliey thinks that, on the whole, 18,500 feel 
may be considered a fair average height of the snow-line in this 
locality. Lieutenant Weller crossed the Unta-dluira pass at tho end 
of May, and found more soil tlmn snow visible, whilst snow was 
scattered thinly on either side, but the northern slope presented ono 
unbroken sheet of sleep *snow. 2 In September (28th) Captain 
Munson found the last ascent to this pass quite free from snow. A 
detached peak, Lnnjar, a little to tho north of the Miti pass, and 
having an elevation of 18,400 feet, was found by General Stmchoy 
nearly quito free of snow having only a patch lying in a ravine on 
the north side of tho hill. Two other peaks near tho Baleliha pass, 
seen from Lanjar, having an altitude of 18,100 and 18,200 feet 
respectively, were also quito free from snow, so far as could ho 
ascertained at tho distance. Mr. J. II. Batten, who visited the TSTiti 
Puss in 1837, found it free from snow, of which the first heavy kill 
did not occur till the 11th of October. 3 

In the more western part of the mountains the authority of tho 
Gerards, of Dr. Thomson and of Major A. Cunningham coincide ill 
fixing tho snow-lino at much about tho same level ns that just 
assigned to Xuinnon. Captain J. D. Cunningham also accepts 
» J„ A. S., Ben., XII., 07. 3 Ibid., XU., 87. 3 Ibid., VIL, 310. 
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the results of Groneral Strae hoy’s observations. In upper Kunaor 
Captain Gerard 1 found a little snow on oitlicr side of the Kyu- 
Knnjioii brang pass (18,300 feet) in July, but none 

on its .summit, and tho summits in the neigh¬ 
bourhood, though attaining a height of 18,000 or 19,000 foot, 
wore only just tippod with snow, 1 The Grangktng pass, also 
18,300 feet and lying a little farther to tho west, was snowy 
for tho last few hundred feel at the end of tho same month. Tho 
Kyubrang pass is on the Indian waterparting, and tho thing (ang 
pass a little within it, but both the observations wore made bolero tho 
snow-line liacl attained its maximum olovaLiou. Tho gradual des¬ 
cent of tho snow-line as we ndvaneo southwards is shown by tho 
fact of the Ghavang pass having mi altitude of only 17,100 feel,, 
and lying between, the passes above named and the Eisahr range, 
being said to be never free from snow, though early in July it laid 
already melted up to 16,300 feet. North of tho iSntiaj, under tho 
peak Leo Porgyul, the surface was found to ho free from snow in 
October up to 19,000 feet or evon higher, while wost of that river 
on the Mnnirang or Itnpak pass, having an olovation of 18,600 feet, 
the summit was covered with newly fallen snow at tho ond of 
August, showing that the level of perpetual snow was nearly at its 
maximum. Snow was, however, met with on tho road to tho puss, 
but this was clue to avalanches and drifts and to the fact of tho road 
lying in a deep glon. Dr. Thomson, who visited tho Karakoram 
pass in August, 1848, estimated the snow-lino on tho journey hack 
to Sasor at 17,500 to 18,000 feet hut to tho northward and east¬ 
ward it was much higher, probably not less than 20,000 foot. 2 
Trotter 3 also notes that tho Kiirakoram pass (18,550 feet) is always 
free from snow in summer, whilst the Sasor further south is seldom, 
if ever, freo from snow. 


Regarding tho height of porpotual snow on tho tableland of 
Western Tibet. western Tibet Captain II. Slraclioy is still 

the best authority. He writes:—“from a 
scries of minute observations oil the snow-level, made during two 
years, in tho course of which 1 crossed twenty-fivo passos elevated 
lroin 15,000 to 19,000 feci at various seasons botwoen tho end of 


1 Tour,5 in Llie UbuiUayn, II., f 3 , 117, 133, 2-12 : 
5 Travels, p. 137. 6 Report, p. 11 , 


Account of Kooiuuyur, 167-9. 



OP THE NORTH-WESTERN PROVINCES. 


199 


April anil the beginning of November, I have arrived at tho follow¬ 
ing conclusions. The snow-line in tho central and northern parts 
of west Ndri attains an extreme height of nearly 20,000 feet. It 
lowers on approaching the Indian Himalaya, and on the southern¬ 
most pints of the Indian watershed descends perhaps as low as 
18,000 feet.” The mountains under 20,000 feet in height in the 
northern and more open parts of the tableland will, ho adds, be 
almost entirely denuded of snow during tho latter part of tlio sum¬ 
mer. General Slrachoy, during bis visit to the tableland north of 
Garhwiil during September, 1818, found snow only in patches in 
sheltered ravines, but the highest summits in tho district through 
which he passed wero only 18,400 feet. Perpetual snow was not 
found on any of the hills between the Indian water-parting and 
tiie Satlaj. Tho height of tho snow-lino on the south face of tlio 
peak of Kailas was observed in tho month of September by means 
of a theodolite, and found to have an elevation of nearly 20,500 
feet, and the altitude of a peak on the ridge between the Satlaj and 
the Indus which was only tipped with snow in August was in like 
manner determined to bo 20,500 feet above the sea: so that, making 
a fair allowance for tho difference between the northern and south¬ 
ern exposures, the mean snow-lino was in both cnscs about the 
same. The limit of snow oil tho Pamir is reported to bo between 
19,000 and 17,000 feet and on the Aldi Pamir about 14,000 feet. 

Throughout Kumaon and Garhwiil tlioro are several lakes, but 
^ k ^ tho chief in ar/o and bounty occur in par- 

gana Chhakliata, the Westmoreland of 
Kumaon. These are known as Naim, Bhim, Silt, Nauknchiya, 
Mahva, Khurpn, Suklui, Study a, IChuriya, &c., with the affix ‘tdV or 
‘lake’ attached. The following table gives some information regard¬ 
ing tho principal lakes:— 

Height aliove Greatest i Greatest Great eat 
sea-level. length. breadth. depth. 


Feet. Feet. Feet. Feet. 

0,107 1,733 1,518 93 

4,BOO 1 5,580 1,490 87 

4,000* 3,120 2,270 132 

3,400* 4,480 1,883 127 


Approximate 

area. 


Square feet. 

5,149,000 

4,900,000 

4,849,500 

4,909,000 


Name, 


Naim Till 
BJihnTfil 
Nnukuoliiya Ttfl... 
Mahva £61 


Approximate measurements. 
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It has bom su««>l x s 1 ed that lhe«e lakes wove formed by glacial 
action, bill Mr. Ball an a recent paper 1 combats tins viiMV, aiul 
assigns their existence io landslips which cloM'd up Hie valleys ill 
which they occur. J3o this as it may, they form one of the most 
remarkable unci beautiful features of fhe Lower Himalaya in 
Kumaon. The lake of Naini lies in n valley which runs about 
north-west and son lb-oast, and is surrounded on all sides except the 
oast by lofty ridges, »Sher-ka-dandn, China (8,/HJS feet), Dcopathn 
(7,1)81) feet), and Ayiirpiitha (7,721 feet). Illiim Till lies in a 
comparatively open valley with a liill to the south of (lie lake rising 
some 1,300 feet above its level. Further east in the same valley is 
Naukuehiya Till, occupying u hollow in ilio slope, and without any 
romarkahle hills around it. The Sat Till or seven lakes, Jin within 
u circle of hills between Blum Till and tile valley of the Naim Till 
river, anil Muhva Till lies to the north of Blum Till in a deep valley, 
tlio sides of which rise up abruptly from the level of the kike. 
The only lakes of importance in Garhwul arc (ho (jiuliyar Till m 
pntti Dasauli Malli ami Diuri r IVil in palli KfdipbiU Malta, neither 
of which can compare wiLli the Kumaon lakes in size or beauty, 
1 Hcc, C.co, bur., XI, 2 , j>. 171. 
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Meteorology. 1 

CONTENTS, 

Preliminary sketch cl climate. Contrast between tlie eastern and western 
parts of I he plain and the Ilimdlayn. Radiation, polar and nocturnal, Tens poi¬ 
nt me •—Diurnal and annual ranges,—Vertical (lmcmcnl,—Height of snow-line, 
Ihcfisiuc awl winds 1 —Titnoinetnci tides,—Mount am \\ inds,—Annual vaunUan of 
pios.sure,—Monsoons. Humidity .—Vertical distribution of vapour,—Relative bu¬ 
rn idily,—Cluud. Rainfall —Distribution on plains mid on the Himulayan slope,— 
Annual variation,—The winter rains,—The monsoon ranis, 

The climatological conditions of these hill districts are a most 
important element in their physical geography, and will therefore 
require to he treated at considerable length. An exhaustive discus¬ 
sion of tiie meteoi-ology cannot yet he attempted, hut sufficient data 
have already been collected to servo as a basis fora general descrip¬ 
tion of the climate, and at the same time to throw some light on 
several of the more interesting problems of meteorology. In this 
latter respect the Himalaya, on account of its less distance from 
the equator and its greater clovation, presents many points of 
advantage as compared with the Alps and other European moun¬ 
tain systems ; and already some important general conclusions 
regarding the physics of the atmosphere have been drawn from tlio 
observations that have been made in it. The more statement of the 
fact that nearly all the snowy peaks and most of the passes over 
the Indian watershed stand above the lower half of the atmosphere, 
ami thus completely cut oft' all communication between India and 
Central Asia, except in the upper strata, indicates how much regard¬ 
ing tho general movements of tlio atmosphere may be learnL from 
observations taken in India and tlio Himalaya. 

Of late years, a good deal lias been done in the way of collect¬ 
ing trustworthy meteorological daln for the mountain zone by the 
establishment of Gfovornment observatories at certain points. Tho 
places where ohseivations are made at the public expense must 

1 Wnttenby Mr. S A lfill, MetPOioloRic.ul Reporter lo the Government of tlie 
Noi Hi-Western Provinces ami Oudh, for Him volume. 
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alwaj's, however, bo few, and it is desirable that more should lx? 
done in the way of enlisting the* services of volunteer observers. 
Temperature and rainfall observations are now made at many tea- 
garden ,9 in TCnmaon ; hnt, as a rule, so Utile attention is paid to the 
hours of reading, the exposure of the instruments, and the continuity 
of the registers, that the results are of no value for scientific discus¬ 
sion and comparison. By far the most important of the observations 
taken in the north-west Himalaya, prior to the establishment ot 
regular observatories, wore those collected by Lieutenant (now 
General) It. Strachcy, of the Bengal Engineers, in 18-1.8 and 18-Hh 
Some of General Stiachey’s deductions fiom them have been given 
to the world in the Proceedings of (he hloyal Society and the Journal 
of the Asiatic Society of Bengal; but others have not yet been 
published, though they were long ago embodied in a work on iho 
“Physical Geography of the Himalaya” that has been placed ul (ho 
disposal of the compiler of this volume. Considering the scanty nature 
of the materials General Strachcy had to work with, the conclusions 
arrived at were wonder fully accurate ; and though some of them wove 
opposed to the generally received opinions of the European meteoro¬ 
logists of the day, they have boon confirmed in almost every respect 
by the more extensive data subsequently obtained from the Hima¬ 
layan obsorvatorics. 

In the following pages ft somewhat detailed discussion of all Iho 
data available for meteorological inquiry will bo given after a brief 
general sketch of the climate. The several element* of meteoro¬ 
logical observation will bo taken in the natural order of cause and 
effect, commencing with solar radiation and afterwards passing on 
to temperature, baromotric pressure and winds, and tlio distribution 
of vapour and vain. 

The order of the three seasons on the plains of Upper India— 

Sketch of climate. tll ° C ° Wj tho hot > awl tlw «uny—i: n ow woll 

known oven in Europe. After the close of 
the rains at tho end of September or beginning of October tho 
sky is serene and the atmosphere transparent. Owing to tho 
absence of cloud and the rapidly diminishing proportion of water 
vapour, tho air is also very diathcrumnous ; that is, it permits tho 
free passage of heat from tho sun to the earth in the daytime, 
and in the calm nights that prevail at this reason the radiation of 
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heat into space goes on so rapidly that the earth’s surface ami the 
air resting on it become very cold before morning. The months of 
October and November arc thus characterized, nob only by clear 
skies and calms, but by a great temperature range and heavy dews 
at night. These conditions prevail through the greater part of 
December, and towards the end of that month and in the beginning 
of January, the exposed thermometer sometimes falls 10 degrees 
below freezing at places as far down the plain ns Allahabad and 
Dena ros. £11 the Punjab it is mu oh colder, and there the shaded 
thermometer sometimes reaches the freezing point. 

About the end of December and in January and February, how¬ 
ever, clouds often interfere with the free radiation of heat at night, 
and the dady range of temperature for those months is less, on the 
average, than that of November, Some lain usually falls at this 
time of the year, especially in the Punjab and the higher districts 
of the North-Western Provinces. In March and April the tem¬ 
perature vises rapidly, especially at a distance from the mountains, 
and tlio air becomes extremely dry. Hot winds from the west or 
north-west blow down the valley of the Ganges and rapidly change 
the appearance of the whole country from that of a highly culti¬ 
vated plain to a parched and sandy desert, almost the only green 
things left being the groves of mango trees. In April, the daily 
range of temperature over tlio plains is at a maximum, exceeding 30 
degrees in most parts of tho North-Western Provinces and the 
Pan jab. The nights are still tolerably cool, though in tlio day¬ 
time the thermometer ranges as high as 110'’F. or even higher 
sometimes. 

During May and the first half of Juno tlio Lcmporaturo continues 
to increase, though much less rapidly than in March and April, until 
by the 15th oi 20th of June, if the periodical rains have not com¬ 
menced, the temperature is probably higher in North-Western India 
than anywhere else in tlio world. In the North-Western Provinces 
tlio shaded thermometer has only been known to rise once or twice 
above 120°F., but in tbe Punjab temperatures as high us 123° or 
121 ° lmvo been recorded. The days in June uro thus only a few 
degrees hotter than those of April; but, as the rainy season 
approaches,tho range of tempemture diminishes and the nights become 
ins alterably hot and dose. 
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Rain seldom fulls in the hot weather, the fulls that do occur 
generally taking place during thunderstorms. About the middle 
oF May, however, the quantity of water vapour in the air begins to 
increase rapidly, betokening the approach of the rainy season. This 
vapour is probably brought by the prevailing south-west upper 
current of the atmosphere which seems to descend gradually until it 
merges with tlic surface sea winds of the Bay of Bengal and forms 
f£ the south-west monsoon” or prevailing wind of the rainy season. 
In Northern India the lowest strata of the sea winds are deflected from 
their normal course by the mountain* and directed towards the Kent 
of highest temperature in the Punjab, thus appearing as oust or 
south-east and not as south-west winds. Along the foot of the hills 
these easterly winds are folfc occasionally by the middle of May, 
when the quantity of vapour in the air first begins to .show signs of 
a rapid increase. 

During tlio latter half of June the son winds increase in strength 

<y 

and gradually advance along the foot of iho Himalaya, until, by tlio 
beginning of July, the rains have usually set in all over Northern 
India. In ordinary years rain continues to fall, not steadily Imt 
with frequent intermUMous or “ breaks,’ 5 until about the end of 
September, when the easterly winds cease, except close to the hills, 
where they last a month longer, and are succeeded by calms or fee¬ 
ble currents from tlio west. In tlio Punjab iho mins begin Inter, 
are lighter and more intermittent, and end soonor tlinn in the North- 
Western Provinces, and tlio length and intensity of the rainy sea¬ 
son increase regularly as wc approach tho sea in Bengal. During 
tlio rains the temperature average* about H5° over the greater part 
of Northern India. The daily range at this time varies from b to 
12 degrees, being greatest in the driest districts. 

Tho extremes of heat and cold are mud) greater in iho Punjab 
and tlio upper part of tlio North-Western Provinces than in 
Bengal, for two reasons—the greater distance from the si'a uni! 
the higher latitude. On account of its proximity to the sen 
and its hoary rainfall, Bengal in moist and cloudy at all seasons 
compared to the Punjab. This condition of the atmosphere, by 
retarding’ the radiation of heat, rondeau tlio climate of Bengal 
more equable than that of iho PanjAh. just as an insular climate 
is more equable than a continental one. Again, the latitude of 
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the Punjab, which is 7 or 8 degrees higher than that of Bengal, 
causes its winters to be much colder and its summers much 
hotter. At first sight it seems anomalous that a place should be tlio 
hotter the more distant it is from the equator, at any season of the 
year ; but when it is borne in mind that the quantity of beat 
received from the sun is directly dependent upon the length of the 
day as well as on the elevation of the sun .above the horizon, the 
anomaly disappears. Various mathematical physicists from Halley 
downwards, including Poisson 1 and more recently Mooch, 2 have cal¬ 
culated the total heating effect of the‘sun in different latitudes during 
a day or other given period of time. The latest investigation of this 
hind lias been made by "Wiener 3 of Carlsmhe, who finds that while 
the maximum of heat for the. whole year falls on the equator, the 
maximum for Ihe 21st of June is at the north pole, where the sun 
lemains above flic horizon for twenty-four hours, and has an altitude 
of nearly 234 degrees for tlio vhole of that time. In the summer 
half year, from equinox to equinox, most heat falls on a zone about 
25 north of the equator, and during the three months nearest to tlie 
summer solstice—that is, from the 7th of May to the 6th or 7th of 
August, the zone of greatest heat lies about 41°jsT. The total heat 
received during these three months by an area in latitude 40° or 
41 °N. is move than a fifth greater than that which falls on an equal 
area at the equator. The actual increase of temperature produced is 
much moro than this, for the mean temperature is determined by the 
balance between the gain of lieut during the day and the loss at 
night. When tho gain of heat from the suu at any place is greater 
than at ihe equator, on account of tho length of the day, the loss at 
night must bo correspondingly less. 

This excess of solar heat in summer, together with tho dryness 
of the nir and the absence of cloud, seems to amount for the exces¬ 
sively high lempeialure of June and July in tho extreme north of 
the Punjab and on the plains of Ydrkand and Kashgar still farther 
north. In the monster zone of the mountains, the direct action of 
the sun is less observable ; hut beyond the Indian watershed it is by 
far the most important factor in determining the character of tho 
seasona. 

1 Tfimrie de la Ohalcur, 1835 edition, page '173. 5 Rmithkonian Contri¬ 
bution* to Knowledge, Vol IN, 3 Zntschnft tier OeatemsiohUchen Gcsvll- 

ichajt /dr Mvtcurolujio, B:uul XIV, page 1J3. 
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Regarding the succession of the seasons in the mountain zone, 
General Straehey buys :— 

11 Tho same general soqrienco of the seasons takes placo in the 
mountains as in the plains, Hera, howover, every altitude lias its 
own special temperature, from, tho lower valleys where the heat is 
still over power in gly great, to the regions of eternal frost j hut at 
all olovations in summer the force of tho sun’s rays is excessive. 
Tlic summer rains, too, gradually diminish in strength as we move 
along the chain from east to west, being at their maximum in (Sik¬ 
kim, hut still being felt slightly on tho ranges north of JYsIiAwur. 
TIlo heaviest falls invariably take placo on those portions of the chain 
most exposed to tho south ; increasing in amount up to a certain 
height [not very exactly determined, hut probably about, 1,000 
feet]; at the same time eveiy high and continuous ridge most 
sensibly diminishes the supply of min that, fulls on tho counlry 
to tho north of it, and we find, as wo approach tho Indian 
watershed, that tho quantity is very small, and that the 
monsoon only just drops a few partial showers on tho southern 
border of Tibet. Tlio winter, as may ho supposed, is extremely 
rigorous on tho summit of the table-kind ; and at this season, 
or in spring, tho only important precipitalions of moisture hike 
place in tho form of snow, but they aro exceedingly small in 
quantity.” 

The reason why every nltiludo lias its own special temporal,uro 
is that tho air is warmed chiefly by contact with tho hot ground on 
which it rests, and hut little by direct absorption of the solar rays. 
The air in contact with the ground, expanding and becoming less 
douse, rises up, hut in doing so its heat is vapidly converted into tho 
work of expansion ; tho result being that tho temperature of Iho 
upper strata can never rise so high, on tho average, as that of Iho 
air near tho ground. Dry air, if heated only at the bottom, would 
loso 1 degree Fahrenheit for every 188 or 184 font of ascent. In 
moist air that is precipitating rain, and thus being warmed by tho 
latent heat of the condensed vupour, tho rata of doevanso is much 
less. Tho rate actually observed, both in balloon ascents and on 
mountain sides, is less than ihat calculated theoretically ; because 
even dry air is to some extent warmed directly by the, sun’s rays, 
while air saturated with moisture has a voiy considerable absorbing 
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power. On mountain slopes al.so the temperature falls less rapidly 
than in the free air over the plains— at all events for the lirst nine 
or ten thousand feet of ascent, the reason being that the air is 
heated by contact with the mountain sides. 

No data at present exist from which the average intensity of 
solar radiation, and its variations from time 
to Lime, can be estimated with any approach 
to exactness. Any deductions made by passing from radiation to 
other meteorological phenomena must therefore to a great extent 
be bused on theoretical considerations. 

The instrument hitherto used to measure tho intensity of the 
sun’s heat has been a maximum thermometer with a blackened bulb 
surrounded by a thin glass case more or less completely exhausted 
of air. If the exhaustion were perfect, the temperature of the 
instrument would be determined by radiation to and from surround¬ 
ing objects j including under these the glass case of the instrument 
which is in contact with the air, the sun, the ground, the clouds, 
aiid the open sky. Wero solar thermometers all made exactly nliko 
and exposed under absolutely identical conditions, the excess temper¬ 
ature of the instrument above tho contemporaneous temperature of 
tho air would bo a measure of tho excess of radiant heat hilling on 
it from objects above tho horizon over that which passes away from it 
in an upward direction. The following table gives tho average valuo 
of this difference for each month at six stations. Corrections have 
beon applied as far as possible for differences of instrument and 
exposure, except at Delira, for which tho corrections nro not 
known :— 

I.—Monthly mean excess temperature of the solar thermometer above 
the maximum in shade. 
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If the air wore absolutely dinthennunous, tin' altitude 4 of tlm sun 
above the horizon and tlio vertical thickness of the atmosphere 
above the plaeo of observation slionkl have no died upon the 
tempm nture differences in tho tuhlo, which should Llioroforo bo (,1m 
sumo for all the -stations and for every month of the year. Bid, tlio 
air having some absorbing power, the differences should be greatest, 
when there is least air for tho sun’s rays to pass through ; tlv.it, is, 
at (lie highest stations and in the summer months. Up to (huiahta 
the excess tempo raluvo of the solar thermometer clues increase wilh a 
faiv degree of regularity ; but it appears to bo less at Lob than at 
Chid* nil a, contrary to all theory. There is also no regular increase 
apparent in tho heating power of the s\ux ns the season changes from 
winter to summer. Tho truth is that tlio indications of the Miuilc- 
hvdb thermometer arc affected by so many disturbing causes, that 
after all possible corrections they nro of little or no value fur inter- 
comparison ; though with the same ihcimomelnr, at I ho same place, 
and under absolutely constant cundilions of exposure, the figures 
for one year may ho to some extent comparable with those for 
an ether. 

Tlio results* of observations with the nocturnal radiation thermo¬ 
meter arc even more unsatisfactory, owing to differences in (,1m 
height of tlie instrument above tlio ground and in tho nature of tlio 
ground surface iisolf. whether grassy or bare. 

If-—Monthly mean depression of the grass thermometer below the 
minimum in shade. 
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Tho figures in table II. serve to show that tho depression of tho 
nocturnal radiation thermometer below the minimum in shade is less 
in the iainy season than in the dry, and that both at tho lull stations 
and on the open plain tlie refrigeration of the earth’s surface during 
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the night is probably greater Ilian at Delira, when* the obsorvaloiy 
is situated in a well-wooded park. They do not throw any light on 
the question whether the ground surface cools morn rapidly at night 
on mountain tops or on the plains ; though it is probable that in 
the clear, calm niglils of the cold weather tho difference, if any, is 
in favour of the plains ; since there tho air cooled by contact with 
the ground remains in contact with it, whereas on the mountains 
the cooled air constantly drains away, and is roplaced by warmer air 
from tho surrounding free atmosphere. 


It has been already stated that, in the western Himalaya, every 
elevation has its characteristic mean annual 
lu "‘ temperature. Bach elevation has probably 

also a distinctive form of variation of temperature during the year, 
and tho daily variation is different at different altitudes, in range if 
not in geneial form. 


For a proper discussion of the distribution of temperature in a 
hilly country a very large number of observations would in most cases 
ho required ; and these should he made at places chosen so as to 
be at nearly equal distances from each other vertically, and at tho 
same time fairly distributed in latitude and longitude. On the 
southern slope of the Himalaya it fortunately happens that differences 
of latitude and longitude make but little difference in the mean 
annual temperature. The sea-lcvol values of tho mean temperature 
at the Sub-Himalayan stations from Lower Asam to Ambfila 
all lie between 7G and 78 degrees Fahrenheit, and the tempera¬ 
tures of places at about 7,000 feet elevation along tho whole range 
from Darjiling to Mam in the north of tho Panjab do not differ 
move tlmu 2 or 3 degrees. ' 

Both along the plains and at the level of the hill sanitaria 
the highest moan temperatures are found to characterize the 
regions lying between the Kali mid Satlaj rivers, Tlio chiof 
reason for tho groat uniformity of mean temperature at the 
same elevation that provails over tho whole Himalayan region— 
that is to say, through more than 7 degrees of latitude and 17 of 
longitude—is the greatly increased heat of summer in tho north¬ 
west us compared to the east. In Bengal end Sikkim the surf a rays 
when most intense are to a groat extent out off* by cloud, whereas 

27 
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in the Panj&b anti the noith-west HimAlaya the winter is almost if 
not quite as cloudy ns the summer. For these reasons Darjiling 
has very nearly the same temperature in January as Simla, 
Gliakrata, or Mussoorce, while in May and June it is seven or eight 
degrees cooler. The comparatively low temperature of the summer 
at Darjiling renders the mean for the year nearly two degrees lower 
than that of Marri in the extreme north-west, though the effect of 
latitude is apparent in the low temperature of Marri in January. 

On account of this uniformity of temperature a small number of 
observations, at places chosen specially with reference to height above 
the sea, will enable us to ascorlain the most important features of tem- 
pei.'tkuw distribution hi the Ilhntthyxit district* of the North-Western 
Provinces. The following table gives the mean monthly temper¬ 
atures of twenty-one places, including the two shit ions on tho plains 
that were given in the previous tables. All tho other places except 
Dbarms&la lie in one or other of the threo districts of Kimmon, 
Garhwdl, and Debra Dun, or in parts of Kuna war, Laluil, and La dak 
to the north of Debra Dun. The monthly means from a Government 
observatory at Dlvarmaala in the Panjab have been inserted, though 
this station lies nearly two degrees west of Debra Dun, because it 
was considered desirable to have some trustworthy figures for places 
about 4,000 feet above tho sea ; and tho only other station near that 
altitude is ITtlwalbiigh in Ivumaon, for which wo have but ouo 
year’s observations. 
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Authorities for the aboi'e table* 

Babuilly RrgisteiMit the (roveniMeiit Meteoioloi'ical Obserimlory, 186!) io ! 879 


Roorkce 

Ditto, 

ditto, 

1863 „ 187!) 

Dll ARMS v'LA . 

Ditto, 

ditto, 

1871 „ 1875 

TUshuiet - 

Ditto, 

ditto, 

1S73 „ V87W 

Cuaicrata : 

Ditto, 

ditto, 

I860 „ 1879* 

Leu • 

Ditto, 

ditto-, 

1871 „ 1877 

DimiiA Registers of the Observatory at the O. T Survey Office, 

1868 „ 1879 


Naim Tal Relisters of Government Observatory, 18(53 to 1869, ami observations 
by Dr. Puyne in 1851-51, given at page 19(5 ol (lie third volume of 
the liciidts of a Sctcntju- Shssiiuitu India an<l JItyk Axut, by the 
brothers SchlngiiitvrciL 

fllussKOOiuiu(l): Records of an observatory nt Sami Fidel is’s School loi 1877-8(1 j 
somewhat fragmentary. 

(2)- November to April, Sir A Wnugh'n and ?>Ir. Mackmntm’s ohser- 
■vntroM m 1855-56, also one year’s ob^ci vat ions fioni Dikii's tiibVn 3 
May to Gctobev, observations at the Survey Qfliea for 1806-79, fur¬ 
nished by Mv. Hennessey, F.R.H. 

IiANDAun • Registers kept at the Convalescent Hospital in 18 52-5-1, ancl 1850-07. 

Obsei vntions for the three years 1877-79 have been communicated by 
the medical officer m elinige, but the means deduced from them 
appear to be i or D degrees tou high. 

K vLsr , Pigot— CtilcvUa Journal of 2Catwal History, Vnl, VI,, 1837-38. 

AuiouA ; Observations at the Regimental Hospital, 1852-51 anti 18(5(1-0!). 

31 \\vat,uaCtH ■ Sclibrgmtweit, page 191. on authority of Mr. Halt on ; year unknown. 

r.ofiuttna'T : C'lcl land’s Qcolvijy of Kiuimm, page 179 . pails of 1S3U, 1831, I8.D, 
and 1835. 

If AROONO : Sohlngintivcit, page 513 j 1855-50. 

If A nam ; Cumunglrnm’s Zmhik, page 183 ; l IS27-2S. 

Sc it I VAMiKY Ditto, page 183 ; 3 1816. 


Hjiinagar 
Pauiu • 
Km : 


) Mammcripl observations by {.Jcueinl .Slrachey und bis bred hern, 
j 1817-19 


Thu figures for tho regular tnoleorological obsorva lories (printed 

'in small capitals in table III.) and those for the ohsorvuLory at 

1 Recomputed horn (he maxima and minima and corieclod by means of Lho oIhoi- 
valunn. nl Dluil.raU und Lch. J ilecompulo(l and torroeCcd by (bo Lots 

obrt'lSlUlOll-- 
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the Survey Office, Mussoorce, aro either directly calculated from 
observations at 4 a. si., 10 A. m., 4 p. M., ancl 10 p. sr. ; or have 
been corrected to represent tlie means of observations taken at 
those hours. They probably differ very little from true daily 
means. The mean temperatures for the other places have been 
calculated in various ways, and many of them are open to consider- 
ablo doubt. 

The mean annual tomperaturo diminishes pretty regularly ns 
height increases. In tlio table there are only two exceptions to the 
rulo that the higher a place is the cooler it is. It will he seen also on 
comparing places of nearly equal altitude and not very far apart that 
the highest temperatures belong to those which, lying behind the outer¬ 
most high ridge, are subject to a much smaller rainfall than stations 
situated on tho ridge or in valleys opening out to the south and 
exposed to the full force of tho rainy winds. Tims Banikhet and 
Ahnora are too hot in comparison with Naini Tab Tho difference 
in temperature as well as in humidity between places situated at 
equal heights on tho outer and inner ranges of Kiunaon is suffi¬ 
ciently great to ho easily rccognizablo without tho aid of instru¬ 
ments, and is well known to all who have ever resided in tiro 
hills. The variation of tcmpoialuro between the hottest and coldest 
months and the daily range of tho tliovmomolor arc also greater, 
as a rulo, in the interior than on the outer hills, owing to tiro larger 
proportion of cloudy sky and greater humidity of the air in the 
latter region. 

Both tho diurnal and tho annual range of temperature dccreaso 
on ascending from the plains up to a height of G,G00 or 7,000 feel, 
and beyond that they again increase, their greatest values being 
attained nt tho highest stations where observations liavo been made. 
Those places, however, lie to tho north of tho Indian watershed, 
where tho humidity is doubtless less than on tho southern side, 
and tho observed ranges of temperature nro probably higher than 
thoy would bo at equal altitudes on this side of tho snowy range. 
Moreover, the annual range in Tibet and Latlak is greater than 
on tlio Indian side of tho chain on account of tho difference of 
hiLifcudo, as has already boon pointed out. In table IV. the daily 
and yearly ranges of temperature at twelve places are compared, 
and from it these relations will bo readily scon. 
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IV.---Mean diurnal and annual ruw/es of temperature at places 
in the Himalaya. 
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Tlie table shows clearly that the minimum range for l)otli clay 
and year is reached atHunikhet and the lower Mussooreo station—• 
that is, about 6,000 feet above the sea. Tlw dependence of the 
diurnal range upon the humidity of tlio air and the proportion of cloud 
at each station is distinctly brought out in the variations from month 
to month. At all the stations but Leh and the Spiti valley, which lio 
beyond the snowy mountains, the months of the year which aro 
dttaftb in India—Apvil and May—have the largest daily thmwema- 
tric range, and the most humid months—July and August—linvo 
the smallest. There is a secondary minimum of temperature range 
coinciding with a maximum of humidity in January, and a second¬ 
ary maximum in tlio dry and cloudless month of November. At 
Leh, where tlio most frequent precipitation of moisture during tho 
year takes place in winter, tho range is somewhat greater in tho 
summer than in tho winter months. 

Owing to the greater annual range of temperature on the plains 
tlum on the bills, the diminution of temperature hi tlie first 6,000 
foot of ascent is most rapid in the hottest months and least so in tho 
cold season. Let ween lio oik ee and CJliulcmta the difference is less 
than 11 degrees in December and moie than ‘Jo in May. In tlie 
clear still nights of the cold weather, especially in November and 
December, before the wintci rains and snows set in, the nocturnal 
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Ios^ of boat goes on almost as freely on the plains as on mountain 
peaks. It is thus not unusual to fiiul the temperature of the exposed 
thermometer at Roorkee nearly as low as at C'hnkmta, and it very 
frequently falls lower at Roorkee than at Dclira, whore the obser¬ 
vatory is surrounded by trees. In December the mean temperature 
diminishes between Roorkee and Delira at the rale of only one 
degree in 1,034 feet, wliilo in May and Juno it falls one degree in 
230 feet, 

The low temperature of the plains in the winter season, especially 
in the morning, is doubtless due in part to the draining down 
of cold air from the mountain slopes through the river gorges. 
This, however, cannot appreciably affect the temperature of 
places at a long distance from the mountains, though it may 
have a very considerable effect on that of Roorkee, close to the foot 
of the SiwtUiks, The minimum temperature of the day is thus one 
or two degrees lower on the average at Roorkee than at Delira 
in the months of November and December, and in January the 
minimum temperatures of tlio two places arc equal. In the moun¬ 
tain country itself it often happens for the same reason that the 
temperature of the air at the bottom of n valley is distinctly lower 
than on tlio adjacent ridges. A similar inversion of the normal 
variation of temperature with height has been noticed in Europe 
during calm weather in. winter. 

From March to June the absorption of heat in molting and 
evaporating the snow on the outer lulls, and in evaporating the 
rain that falls thovo in frequent showers when no rain falls over tlio 
plains, keeps down the temperature j so that in May and the first half 
of June, when the plains are at their hottest, the decrease of temper¬ 
ature on ascending through 6,000 or 7,000 feet is more than twice 
as great as in December. 

In tlio Panjftb, where tlio latitude is higher nnd the humidity of 
the air over the plains is never great, the annual range of tempera¬ 
ture at places on the plains is higher than in the North- 
Western Provinces, while in the hills there is much less difference. 
The annual variation in tlio decrease of temperature with height is 
accordingly much more distinctly marked in the extreme west 
of the Himalaya than it is in Delira Dun. The difference of 
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temperature helwecn llawal Hindi mid Marri is 19*5 degrees in 
iTuly mid only one-third as groat in December. On tho other hand, 
in the eastern Himalaya, where the air at all elevations up io 11,000 
or 10,000 feet is nearly equally moist, and whore the ran go of 
temperature, especially over tho plain, is much less than in the 
north-west, the decrease of temperature with height is most rapid 
in February and March and least so in Juno and July. Tito slow 
rale of decrement in the rainy season is doubtless duo to tho libe¬ 
ration of latent heat in the condensation of vapour ; this heat ren¬ 
dering tho atmospheric strata in which condensation occurs warmer 
than they otherwise would ho, while tiro cons (ant precipitation of 
rain provonts the lowor strata from becoming very much hotter than 
tho rain drops which pass through them. The effect o f tho rainy 
season in retarding tho fall of temperature as wo ascend is distinctly 
scon between BureiUy and Naim Till or Itanikhct, hut is not scon 
between Itoorkee and Chakmfa. 

The groat annual range of temperature at more elevated si aliens, 
especially such s\s lie behind the first snowy range and receive little 
or no precipitation, causes ovon greater differences in tho rate of 
decrease of temperature with height, hut in tho opposite direction. 
In January, the difference of temperature between (Jliakr/iln and 
Deli is 24 degrees, but in August iL is only 1 degrees. Tho 
greater length of the day in summer at Loll, and the absence of 
cloud to obstruct solar radiation on tho sunounding mountain sides, 
render the summer months at that station, 11,500 feet above tho 
sea, as hot ns they would bo on tho southern side of tho snowy 
mountains at an elovntion of 8,500 or 9,000 foot. If General 
Cunningham’s figures for tho temperature of tho Spiti valley are to 
be trusted, tho henfc of summer at an elevation of 13,000 foci, is 
still more excessive. The relation of this to tho greater height of 
tlio snow-line on the northern than on tho southern side of tlio 
Himalayan system is obvious. 

In the following table the moan rate of decree,so of temperature 
in the first 6,000 or 7,000 feet of ascent has been worked out for 
each month. In Debra Diin the lower station is Hoorkoo and 
the upper one Chakr&ta s in ICumaon, Bareilly has been taken for 
tlio lower station, and instead of choosing either Naim Till or Hfiiu- 
kliet for the upper one, tho monthly mean temperatures of both 
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places have been taken and assigned to Llio mean elevation of Llie 
two. Tins was considered preferable to taking the figures for 
either bill station alone, because KaniklieL appears to bo a little 
hotter Ilian the average of places at the same elevation, and Naim 
Tul is pi obablj somewhat cooler than the average. 


K —Decrement of temperature ivith heiyht in the Himalaya. 


Month. 

JJrhrn l)/m, differ 
t ime of elevation, 
6,166 feet 

ICfO/nim ih(fnena' 
of clewtton, 

6,61)8 Jed, 

Mean rate of 
decrease. 








Difference 

Hernia 

Difference 

Height 

Ilcig-lil 

For 1,000 


pern tine. 

for 1°. 

pemturo. 

for 1 °, 

for 1 °. 

feet. 


0 

Ft 


Ft, 

Ft. 

Q 

January 

15-1 

408 


•142 

42E 

2-85 

February 

17--J 

351 


363 

358 

2 79 

Mat oil 

«n 

1107 


333 

820 

3‘13 

April ... 

224) 

270 


278 

274 

3'05 

May ... 

23'3 

265 


257 

261 

S 83 

June .. 

22-8 

270 

20'1 

2S3 

27? 

3-G1. 

July 

20'7 

298 

16-7 

311 

319 

«u 

August 

20 0 

308 

16-7 

311 

325 

3-1)8 

September ... 

127 

313 

17 1 

333 

323 

3 09 

October ... 

18-0 

813 

10-3 

350 

350 

2-81 

November 

12'8 

•182 

12-3 

•163 

•173 

2-11 

December 

io y 

667 

102 

559 

563 

1 78 

Year ... 


331 

Ki'5 

315 

333 

mm 


In Debra Dun thero is a regular annual periodic variation in the 
rate of decrease of temperature with height, hut in Kumuon the 
regular variation is interrupted in July and August, when the rate of 
decrease is slightly retarded by the full of rain, ay has boon explained 
above. When tho mean for both districts is taken, tile regular 
variation from month to month is only slightly broken in August. 

Tho figures given in tho tablo include not only the decrease of 
temperature duo to increaso of elevation above the sea, but also a 
certain diminution caused by an increase of latitude equal to about 
a degree in G,000 foot of elevation. The change of temperature 
with latitude in tho Himalaya is small and to so mo extent masked 
by tho contrast between tho sunny valleys of the interior and the 
cool and cloudy outer ranges, but nevertheless it oxists, On the 
plains of the North-West Punjab tho temperature falls as the latitude 
increases at a mean rate of about 1*1° 1*\ for oacli degree of latitude, 
when corrections are made for differences of height above the sea, 
Probably much the same rate obtains in the western Himalaya at 
modorato elevations. The mean fcemperaturo of YArkand, in latitude 

28 


















218 


imiXliAYA^ DISTRICTS 


39° H. and 4,200 foot above the son, appears from the observations 
of Captain Trotter, Jt.E., of Drs. Bellow, Ilonclerson and Scully, to 
bo about 54°F. At the samo elevation in Kumnon flic mean tem¬ 
perature is between fif>° and 03°, and since the difference cd latitude 
is ten degrees, the temperature appears to diminish about 1 '1° or 
1*2° for a degree of latitude. There is also a certain variation of 
tho mean temperature with the longitude, places situated towards 
tho cast of the chain being cooler than those towards the west ou 
account of tho cloudiness of tlw summer months. Xu eider to deter¬ 
mine ilio true variation of temperature with height it is necessary 
to make allowance for these variations in latitude and longilude. 
The moan annual temperature of any place in ilio western Himalaya 
may thus bo looked upon as a function of four quantities—(J) the 
sea-level temperature at a point taken as tho zero of latitude unci 
longitude, (2) a constant multiplied into tho lieight of (ho place 
abovo the sea, (3) a constant multiplied into the latitude, and (4) a 
constant multiplied by the longitude. Ifrom tho Schlagintweils’ 
work and the reports of the Indian Meteorological Department 
fairly tiustworthy mean temperatures for about thirty places in tho 
Himalaya between tho Nephl frontier and tho Indus can bo obtained, 
more than half of these being given in Table III. When treated by 
the method of least squares tho observations admit of being thvown 
into tho form T=78’5° — ‘00277// —1*20 29°) — *105 (1.-73°), 

a formula which represents the observations with a mean error of 
about three-quarters of a degree. U ignores, of course, tho differences 
of temperature between such places as Almora or Kiinikhot and 
others of equal elevation on ilio outormost range. Tho decrement 
of temperature with hoiglit when latitudes and longitude remain 
unchanged appears therefore to bo 2‘77 degrees in 1,000 feet or 1° 
in 361 feet. In tho eastern Himalaya tho decrease is more rapid, the 
observations takon at -Darjiling and CrwitlpAra giving a moan rate of 
1 Q in 320 feet. At groat elevations on tho table-land, too, it is 
probable that the temperature diminishes more rapidly than on th 0 
southern slope of tho mountains. General Cunningham’s observa¬ 
tions in Spiti and Rupslm during the month of September, 18 - 17 , 
give a mean increase of about 280 feet in elevation f w cue dcgvco 
of full in temperature; and from the observations taken by^Dv. 
Scully on the return journey from IVu’kand over the Karakoram* 
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pass and through Ladnk in September, 1875, Mr. Bhuiiord lias 
deduced a mean fall of temperature equal to one degree in ‘227 fecit. 1 

The isolhermrf for equal altitudes in the western. Himalaya and 
Laddk run from about W. fi° N. to E. G° S., being thus three points 
less inclined to the parallels of latitude than the goneial direction 
of the mountain axis; hut in eastern Tibet, Nepal, and Sikkim they 
probably bend to tho southward. The mean temperatures of 
Kathmandu and Darjiling, at elevations of 4,35-1 and (1,912 feet 
above the sea, appeal from the observations of ten years to be 61‘7 
and 53 - 9 degrees respectively, but according to the preceding 
formula they should he fifi'7 0 and 60*1°. The mean temperatures of 
tho four stations, Darjiling, Kathmandu, G-walpiira, and BiWigar, in 
the eastern Himalaya and A.sam, may be represented very accurately 
by tho formula T - 77-7°~ ‘00312/i- 1*53 (\-26°)~*23 (L- 85°). 
In this part of the chain tho temperature decreases at a mean rate 
of one degree in 321 feet of ascent, and the isotherms run from 
W. 10° N. to E. 10° S., the direction of the mountain axis being 
nearly due east and west. Tho isotherms arc thus slightly curved, 
with tho concavity lovnids the south-west, whilst the general line 
of tho mountains is considerably curved in the opposite direction. 
This is merely aiiollier form of the statement in page 209, that tho 
highest temperatures characterize that part of the chain between the 
Nopfd frontier and the Satlaj. 

Supposing the uniform rate of decrease worked out in Table V. 
to hold good for the wliolo southern slopo of tho North-West Hima¬ 
laya, siuco tho difference of latitude is nearly propotional to that of 
height, a mean temperature of 49 0 F\, equal to that of London, 
would he attained at. a height of 9,800 feet, and the annual range 
of temperature would probably differ little from that observed in 
England. Tho hill sanitaria, lying between 8,000 and 7,000 feet, 
possess climates comparable, as regards temperature, to those of 
Nice, J\lento no, and other health resorts in the Itiviera; all tho 
towns along the cost of France and Italy from Marseilles to Florence 
having mean temperatures between 58° and G0°F. The annual 
range of the monthly means at the Himalayan stations does not exceed 
25 or 26 degrees, xvhoreas on tho Mediterranean coast it varies 
from 28 or 29 degrees at Nice to 35 or 36 at Florence and Nome. 

1 Indian Meteorological Memoirs, Vol. I., juigc 222. 
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Nice and Ihinikhefc have exactly the same mean temperature, hut Nice is 
seven or eight degrees holler than Ranikhet in July and August, and 
several degrees colder all through the winter it ml sp) mg monlhs, except 
in January, when the temperatures of the two places are nearly equal. 

At the superior limit of natural forest in the Himalaya, about 
12,000 foot above the sea, the mean temperature is probably ten 
degrees above freezing. In the Alps a species of pine, P. canine, 
forms natural forests on the borders of perpetual snow, whoro the 
mean temperature is several degrees under the freezing point. This 
difference of habit between the Himalayan and Alpine pines is very 
curious, and it is difficult to suggest any reason for it, since the natives 
of the Himalaya and Tibet find little difficulty in growing poplars and 
fruit trees in sheltered situations up to 13,000 feet or higher. 1 A mean 
teinporatuie of 32° would be attained at n height, of 15,400 feet, 
which is 2,000 feet above the upper limit of cultivated trees in Tibet. 

The zone which has a moan temperature of 32° in any month 
will probably be near the lower edge of the snows in that month, 
especially in summer, when tho light falls of snow on the outer hillt* 
have been all melted away. If tho height of this zono he calculated 
for every month, tho highest value obtained will be near the perpe¬ 
tual snow-lino. With the uniform rate of decrease given in the last 
column of Tablo V., tho result for July and August, when tho snow 
lino is highest, is about 17,630 feet. This result is very much 
higher than that given in Humboldt’s Asie Centrale, on the authority 
of some of tho earliest European travellers who penetrated into tho 
country. Gonoral Strachoy has, however, shown* that some of these 
mistook the lower limit of glaciers for tho line of perpetual snow. 
The elevations of tho snow line on the Trisul and Narnia Devi groups 
of peaks, determined by trigonometrical observation from Aim ora 
in the 1 at tor part of 1848, before the winter snows sot in, varied, 
according to Strachoy, from about 17,000 feet on the eastern face of 
each group to 15,500 on the west; this latter was, however, in part 
probably newly fallen autumnal snow. Tho conclusion from those 
observations was that the height of tho snow-line on tho <f move pro¬ 
minent points of tho southern edge of the belt (of snowy mountains) 
may fairly be rockouod at 16,000 loot at ilio very least.” Tho Selling ml- 

1 SLhlagnitwcifc’H Mvlrnrohujij of India, jingo 60S. a Jota ml vf the Asia¬ 

tic A octett/ oj Bengal, April, 1019. 
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writs found that the average height of the snow-line on the southern 
face of the Himalaya from Bhutan to Kashmir was 1 6,200 feet. At 
page 72 of General Cunningham’? hook on Lad&kthc mean height of 
the snow-line on the peaks north of Simla, determined trigonometric¬ 
ally, is given at 16,665 feet, the highest point observed being about 
1,000 feet higher; and in Mr. Drew’s volume on the Kashmir terri¬ 
tories, published in 1875, the elevation of the snow-line on the outer¬ 
most zone is stated to be 16,500 feet. The height oh tain ed by cal dila¬ 
tion as above suggested is thus probably a little too great, though it 
comes surprisingly closo to some of Strachey’s observations on Nanda 
Devi and those of Cunningham on the peaks of Kulu. Some obser¬ 
vations have recently been made by the Trigonometrical Survey 
officers at Mussooree to determine the bright of the snow-lino on the 
peaks above Jmnnotri, but the results have not yet been published. 

For the ranges north of the Indian watershed we have not suffi¬ 
cient data to calculate the approximate height of the snow-line from 
temperature observations; but the high temperature of Lull and the 
fcjpili valley in July and August show most distinctly that it must be 
much higher than outlie southern side. The limit of perpetual snow 
on the ridges bordering on Tibet, especially those which lie beyond 
tho Satlaj, is given by Strachey as li),000 feet at least. Dr. Groraid 
many years ago, and more recently Mr. Drew, assigned an elevation 
of 20,000 feet to tho limit of the snow iii Eiipslm. One reason 
why this limit is so high—the intensity of solar radiation in summer 
—has already been mentioned; another is the insignificant quantity 
of snow that falls each winter in those regions that are almost com¬ 
pletely cut off from the great southern vapour currents. 

Tho lower limit of tho snow in winter is usually about 6,500feet in 
Kumaon and somewhat lower in Delira Dun and the lulls north of tho 
Punjab. While it lies tiro temperature does not rise much above 32°, 
but it seldom falls in sufficient quantity to lie more than a few days at 
a timo. About one year in ten the snow comes down as low as 5,QUO 
feet. Tho lowest level attained in the first half of the present cen¬ 
tury was about 3,000 feet in 1817 and 1847. In 1877 and 1878, 
though the snowfall was heavier than it had been for many years, it 
did not come down much below 5,000 feet. A slight fall of snow is 
said to have boon observed at Lahore on the 12 th of January, 1874, J 
1 JPionccr, 17th Jnnuniy, 1874. 
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but no notice of this unprecedented occurrence was taken in the 
meteorological report for Unit month. 

One of the most important effects of solar beat upon the atmos- 

Aiiiuwphoric pressure phore is the disturbance of its statical pressure 
and winds. relations, which in turn gives rise to those 

movements of adjustment towards equilibrium that arc recognised 
ns winds. The diurnal heating and cooling of the air causes certain 
oscillatory variations of pressure called the barometric tides, and gives 
rise to wind movements, such as the land and sea breezes and certain 
mountain winds that will bo described below. Tho great annual 
change of temperature ho tween am nm or ami winter, in like manner, 
causes an annual variation in tho height of tho barometer and sets 
up those great currents of the lower atmosphere that arc called tho 
monsoons. Since the temperature is constantly changing no such 
thing ns a simple statical distribution of pressure ever exists, though 
the averages of long series of observations may approximate movo 
or less noarly to what a statical distribution would be. Tho air is 
constantly in motion either horizontally or vertically, and these 
movements cause variations of pressure, just as variations of pressure 
produce movements. Causoand effect, as regards pressure variations 
and winds, are thus so inoxtricably mixed up that it is next to 
impossible to disentangle them and show their relations clearly. 

Tlioro can ho little doubt that both the daily and the yearly 
inequality of pressure grow less as wc aseond 5 and tho annual vari¬ 
ation at least becomes cpiito altered in character at a moderate ele¬ 
vation ; hut since the barometric variations depend upon the range 
of temperature which ^ possibly very great at great altitudes, while 
at a height of (1,000 or 7,000 feet it is loss than 011 the plains, (he 
dccroasc of tho pressure variations with height is not strictly propor¬ 
tional to tlmt of Llie total pressuro. Table VT. gives the mean monthly 
pressures at a number of stations, and Table V1L the, average daily 
range between 9-30 or 10 a.m. and 3-30 or 4 l\M. The figures for 
Bareilly, lloorkco, Debra, Mussooree (both stations), Tlimikhel, C'liak- 
nita, and Leh, liavo been corrected for the index errors of the baro¬ 
meters and are tlms comparable with each other, except in so far as the 
different longths of the periods of observation may can so (ho averages 
to differ; the others involvo an unknown barometer error, which does 
not, however, affect the range of pressure, either diurnal or annual. 



VI.—Monthly and annual means of Pressure at places m the Himalaya. 
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The double barometric tide that occurs regularly every day, espe¬ 
cially in tropical countries, is still one of the least understood of 
nl mosphmc phenomena. It has been observed at ah elevations in the 
Himalaya to which barometers have been carried, and with no con¬ 
siderable difference of phase, 1 though the range and general form of 
the oscillation are not the same sit different heights. Il is thus 
probably something of the naturo of a wave of expansion and con¬ 
traction propagated upwards and downwards with u velocity equal 
to that of sound. 

The amplitude of the daily tide hears an obvious relation to the 
diurnal range of temperature, for it is greater ovor land areas than 
over the sen, and in table VII. it is seen to decrease pretty regularly 
from the plains up to stations situated at an elevation of 6,000 or 
7,000 feet, where the range of temperature is least, becoming greater 
again at Lch, where the temperature range is large. Moreover, on 
the plains there is a well-marked annual variation of the daily range 
of the barometer, having its maximum in the hob-weather months, 
when the temperaturo range is greatest, and its minimum in the 
rainy season. But the inequality of temperature is not the only 
cause on which the observed barometric tides dopond ; for their am¬ 
plitude, as well as their general form, varies with the season, the 
latitude and the position of the place with respect to the sea and to 
mountain ranges. 

1 Piolessor Loomis, in (lie American Journal of faience for 1870, finds that fit 
Hie top of Mount Washington ilic daily maxima and minima set in three lioura 
latex than at the foot, though the dill e venae of elevation between the two stations 
jh only a little ovei U,000 feet. This is quite unlike anything tlmfc occurs in tlic 
Ilinuilnya, and is doubtless clue to ofchei onuses than those which produce Lhcdiuvnnl 
tides. Hourly observations made m India filinw that up to n ccitnin moderate 
elevation the daily biuomelrtc maxima and minima arc slightly ret aided ; hut this 
w due to the mountain winds tlcsmbnlbelow. At Lob, in the upper Indus valley, 
the diurnal winds cause the morning maximum to occur nearly an hour earhoi 1 
than on the plains. This will he seen from the following tabic ,— 


Place, 

Height;. 

Morning 

maximum. 

Afternoon 

minimum. 


Feet. 

U. M, 

ii. nr. 

Calcutta 

18 

9 3*> 

1(1 2(1 

Allahabad 

3<)7 

1) 31 

111 80 

Ilnz'iribiigh 

2,0! I) 

1) 17 

111 21 

Simla ... ... 

7,1)71 

It) 2l> 

m fil 

LeU 

11,1)03 

8 IS 

16 29 
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Tho observed diurnal movements of the barometric column am 
in fad. made up of several parts, only one of which is directly caused 
by tlio alternate heating and cooling which the air undergoes every 
dav, thoufih ilie others arc all indirect effects of it. The direct, effect 
of heating and cooling upon tho pressure of the air lias been more 
or less clearly explained by Espy, Davies, and Kroil, hut it. lias not 
yet been shown by strict mathematical reasoning that their explana¬ 
tion accounts for tho whole of tlio phenomenon. There is lir.dly, 
with a rise of fcempeiaturo in the morning, an increase in the elastic 
foice of the air, indicated by a rise of the barometer, lint the in¬ 
creased elastic force immediately sets up a movement of expansion, 
either vertically or it may ho in somo cases laterally, by which tlio 
pressure is diminished. The actual movement of the mercury in tho 
barometer is determined by the difference of these two actions j and 
consists of a rise at first, up to 9 or 10 A.M., on the average, followed 
by a fall which goes on until somo time after tho hottest period of 
the day. It is easily seen that as long as tlio temperature continues 
to rise more, and more rapidly, that is up to 9 a.m. or a little after, 
tho first effect must outweigh tho second, and tho barometer will 
rise; hut as soon ns tho rate of increase of temperature begins to 
groiv less, expansion will prevail and the baromclor will fall. The 
expansion will not cease at tho instant when tho tomporatmo reaches 
its maximum, hub oxvuxg tu the a<w\wu\latUu\ of motion if will go 
on for some time longer. Thus, there ought lobe, a barometric maxi¬ 
mum about the time of most rapidly increasing temperature and a 
minimum, in the afternoon. In much tho same way it can be shown 
that there should ho a maximum in the evening, when the tempera¬ 
ture is falling most rapidly, and a minimum about tlio coldest limo 
of the morning. 

The coincidence between tlio barometric minima and tlio extremes 
of tempera!nre is usually very far from exact, the barometer in this 
country standing lowest in the mornings about two hours before tho 
timo of minimum temperature, and in the afternoon about an hour 
and a half or two hours after the hottest time of the day. This may 
perhaps be explained on tho piinciplo of forced oscillations, that in 
the successive transformations which the energy undergoes, the oscil¬ 
lations. approximate more and more nearly to simple' harmonic waves 
with the maxima and minima separated by equal intervals. Tho 
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diurnal curve of temperature approach™ more nearly to a simple 
wave form thau that of the solar nuliation which falls upon the car Hi 
at any place, mid Hio double daily oscillation of pressure can bo 
almost exactly represented by two waves .superimposed. 

At most places in India and the Himalaya the minimum tem¬ 
po ratine of the day occurs about sunvUo, that is at 6 a.m. on tlio 
average of the year, and the maximum is attained about 2 r.M. 
The daily rise of temperature therefore occupies only eight hours of 
the twenty-four, and the full the remaining sixteen. Outlie princi¬ 
ple (hat the height of the barometer varies with tlio rate of change 
of temperature, the morning maximum should be much more decided 
than that of the evening ; and this is found by observation to be the 
fact, especially in the interior of India and other continental countries. 
Over tlio sea in tropical regions the periods of increasing and 
decreasing temperature are probably more nearly equal, and there 
the difference between the day and night waves of pres sure is less. 

At ]daces near the equator lhe epochs of maximum and minimum 
pressure hardly vary from month to month ; hut in higher latitudes 
the morning maximum and afternoon minimum approach each other 
when the days are short, and become more widely separated in the 
long days of summer. 

Besides this primary oscillation of pressure caused by the heat¬ 
ing and cooling of the air every day, tlio barometer indicates other 
changes due to the trausfor of air by winds blowing to and from the 
place of observation, and perhaps also in some places it indicates 
oilier changes again due to the repetition of previous oscillations in 
the form of free waves. The great regularity and considerable range 
of the barometric tides over tropical .seas whore the daily range of 
temperature is small,may bo thus to some extent caused by the repeti¬ 
tion of the waves of previous days. In high latitudes, where the 
days and nights are usually of very unequal length and tlio variation 
of temperature is irregular, the tides become feebler, and near the 
pole disappear altogether, for in forced vibrations of any kind regular 
periodicity in the cause is nil essential condition. 

Near the coast the land and sea breezes modify the form of tlio 
diurnal pressure curves both at sea and on land. The transfer of air 
from sea to land during the curlier hours of the night renders the 
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nocturnal fall of pressure on land loss, and at sea greater, tlam it 
•would otherwise be, while the lmidbrcezo which blows in the fore¬ 
noons has a similar effect in the opposite direction. Over the wnlor 
the morning minimum thus comes to he the lower of the two, in 
opposition to the usual rule. 1 Among the mountains a veiy similar 
semi-diurnal transference of air takes place, causing two distinct 
typos of barometric tides—the one characteristic of valleys and the 
plains near the mounfain sysloin, and the other of high ridges and 
detached peaks. Those types can be readily distinguished in tho 
following table, which gives the variations fiom the daily mean at 
tho hours nearest the turning points of the tides :— 



4 A. M. 

10 A. M. 

•1 r. at. 

10 P. M. 


ft 

tf 

u 

u 

Bareilly 

... —•021 

+ ‘0ti0 

—‘ft 17 

UStW 

Ihiovkce 

... —'020 

+ *057 

— (Kit! 

—'■001 

liiimUheL 

.. —'OS.-i 

+ on 

— Olfi 

1 '013 

Nfiirn OVa 

... —-1128 

H 013 * 

—*012 

—‘003 

(ihaknUn, 

.. — 022 

S UII/3 

—*oi.-) 

—•001 

Simla 5 

... —*U17 

+ *0«3 

—•032 

+ 022 

T.ch 

... + 011 

+•0.17 - 

— OK) 

+ ■001 


At Bareilly and Ttoorkeo, on tho plains, the variation from tho 
mean at 4 P. m. is twice as great as at 4 A. w. At all tho Himalayan 
stations except Bell, which is in a valley between two ridges, this 
relation is reversed. Over tho plains and on tho on tor lulls, as at 
Nairn Till and Chakrata, the pressure at 10 l\ m. hardly differs from 
the mean of the day. There is a small positive variation for this 
hour ut Bareilly, and as we recede from tho mountains and approach 
the sea tho variation becomes greater ; hut there can he little error 
in concluding from tho above table that along the southern herder 
oi tho Himalaya the pressure rises in the evening just sufficiently 
to touch the mean. At Bind a and Ihinikhoi, some twenty or thirty 
miles in towards tho centre of [lie mountain system, there is, how¬ 
ever, a well-marked evening maximum. This seems to indiealo 
that the air continues to accumulate over the interior of the moun¬ 
tain zone for some time after tho current lias changed on the outer 
ranges and tho air has commenced to flow back towards tho plains. 


' mn " !o ' d [ & J * ■ Vd XLVf., rmt ir., i>a*o 1,1. 1 From flencml 

l.cnle.ui s iritnLiYAliuns in 1 si.t- Jo. The* chuly r.mfjt' /riven by Him* fjHUivs is nearly 
Lwico as great as Hint of this other stiilions lit ilic* same allilmlc. The leiisim is 
jm.bnWy some cblTt-rcaro n. (ho town of the Ijumuielur or m tho mode »r aimiymg 
the corn; ction lor c-Hjillarity. 11 J h 
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The transfer of air from the plains to tho mountains in the 
daytime audits retransfer to the plains at night, which, by partly 
counterbalancing the afternoon foil of tho barometer in the moun¬ 
tains and correspondingly increasing it on the plains, cause the 
peculiarities of tho pressure variations seen in tho preceding table, 
are brought about by the expansion and contraction of tho air under 
the influence of heat and cold. In the daytime the air over the 
plains expands more than that over the hills, because tho total thick¬ 
ness of air is greater and the range of temperature is probably 
higher. The surfaces of equal pressure, which we may assume to 
be horizontal on the average, are thus raised more above the plains 
than on the mountains, and the air under tho influence of gravity 
flows down the incline towards the mountains. At night the air con¬ 
tracts and these surfaces sink more above the open plains than in the 
hills, and there is thus a slope or gradient in the opposite direction. 

Tho following is General Straehoy’s description of the diurnal 
variation of the wind in Kuunion :— 

“At most seasons of the year wo find that on the Himalayan 
slope winds blow up tho valleys during the day, that is from about 
9 A. si. to 9 r. si., and down them during the corresponding hours 
of the night, or from 9 i\ si. to 9 a. 51. At tiro debouches of the 
principal streams into tho plains, these night winds, blow downwards 
with great violence, particularly in winter. In the interior of the 
mountains they are more moderate ; and at great elevations, and in 
the central parts of Tibet, the nights are almost always nearly calm. 
Tho diurnal currents from tho .south, on the other hand, increase in 
force as wo ascend in height; and along tho Indian watershed and 
the neighbouring parts of Tibet they are excessively strong ; so 
that in travelling there, I havo often looked forward to the after¬ 
noon, when they are at their height, with real dread ; anil the natives 
of tho country invariably endeavour to cross the high passes of the 
Indian watershed early in tho day, for the purpose of avoiding the 
fury of tho afternoon wind. As we advance further into tho table¬ 
land, however, tlieir power rapidly ceases. 

“ These winds, though on tho whole blowing from the south-wost 
during tho day and from tho north-ea^t at night, that is perpendi¬ 
cular to tho gonorul line of the mountains, aro naturally constrained 
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to follow the course of tin* deep valleys up which ihoy pass, so 1-hafc 
tlieir direction is subject to endless local variation ; nnd, excepting 
on tlio tops of the hills, little information can he obtained by a 
rogistcr of tho direction of the wind on the Himalaya, boyond the 
fact of tlioro being an up or down ouiTonl. In the part of Tibet, t 
visited, near the Indian watershed to the north of Kunmon, the 
day wind seemed to commence in the south-east quarter about 9 A. nr., 
and gradually to shift round with (lie sun as the day advanced, 
ending in the south-west quarter about 9 v. it. On several occa¬ 
sions in these localities I also noticed the wind blowing faintly from 
tlio north early in the morning. * » * * * *■ + * » 

“The calm nights of tlio table-land and the higher mountains 
would (according to the theory above stated) ho a consequence of their 
position in the con ire of the mountain area, whore the down current 
would originate, ami therefore luve the least force, though it bo still 
felt in the faint northerly winds that are of ton observed near tlio 
Indian watershed. 

“ Tlio violent night winds from tho gorges by which the principal 
rivers leave the mountains would not appear to be altogether duo 
to Llio same cause which produces the ordinary down winds, hut to 
tlio accumulation of cold air in the deeper valleys to which I have 
before alluded. Tlio air collected in those aerial lakes, as they may 
ho culled, having no moans of escape but tlio openings through which 
the drainage is carried off, pours from thorn in a current tho velo¬ 
city of which will he dependent on the depth and area of tho 
mountain basin from which it flows.” 

General Cunningham also states that in Laddk and RpUL (ho 
southerly or south-westerly day wind usually begin* about 9 a. m., 
the wind blowing faintly from tho north about midnight and from 
the north-east in the early morning. 

The day and night winds are probably strongest about A. i\ m. 
and 4 A. M., and the pressure and temperature observations made nt 
these hours on the plums and at the hill stations indicate clearly 
enough that the direction of the baric gradient is from the plains 
towards tho mountains in the afternoons, and from tho moimluma 
towards the plains in the morning.-,. When the pres.su res of Boorken 
and Bareilly at 4 A. M. are reduced to Uie level of Cbnkrfaa and 
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Ihmikhefc respective^', and arc corrected for any residual gradient 
to or from the mountains discovered by similarly mincing the mean 
pressures to tlic level of the hill stations, it is found tliaL there is a 
pressure difference of '077" at Chnknita and -055" at Rumkhot, 
sending a wind towards the ])lains. At d r. m. the gradient is 
towards the hills, and is equal to ■002" at an elevation of 7,000 feet 
between Rooikco and Ohakmta ; while between Baieilly and Riini- 
kliet it is equal to *0-1 5" on the average of the year. On the southern 
border of the mountain zone the gradient causing the down wind 
at night is therefore rather greater than that winch causes the up 
wind during the day. 

When the pressures of Jtoorkee at 4 A. m. and 4 r. nr. are reduced 
to the level of Lclij a station beyond the Indian wateished, the 
gradients are found to bo •033''' in the morning and •132" in the 
afternoon. The pressure difference causing the day wind at great 
elevations thus appears to ho nearly six times as great as that which 
causes the, night wind ; but this relation is much exaggerated, no 
doubt, by the peculiar form of the pressure variation at Leh, which 
cannot he taken as a typical mountain station. This peculiar vari¬ 
ation is doubtless due to the position of Leli in a narrow valley 
between two parallel mountain ranges. In the daytime the air of 
the valley expands and flows towards the mountains, and at night 
it again accumulates over the valley. Iu this way the nocturnal 
barometric tide is completely obliterated, and the afternoon fall of 
the barometer is rendered much greater than it would ho on an open 
plain at the same altitude. 

In April, May, and June the afternoon winds of the mountains 
blow with greatest violence, because in these months the range of 
temperature both on the plains and among the mountains is great¬ 
est. In these threo months wo find the afternoon fall of the 
barometer on the plains at a maximum, whilo at the hill stations it 
is less than in the eokl weather. The nocturnal inequality of press¬ 
ure is then at a minimum on the plains and valleys and at a maxi¬ 
mum on the hills. 

The annual variation of pressure differs fi oin the diurnal in that 
no par t, or an. exceedingly minute part, of it is due to direct increase 
or decroaso of elastic force accompanying gain or loss of heat. The 
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1*1 sn of temperature in ihc first li.'ilf of the year and the fall in tho 
latter half are accomplished so slowly that the increase or decrease 
of elastic force cannot accumulate, but is lost in expansion or con¬ 
traction. The annual "variation is thus almost entirely a secondary 
cflcct due to the movement of air both vertically and horizontally. 
"When tlio temperature of tlic air over India changes the air expands 
or contracts, and the hypothetical surfaces of equal pressure widen 
out or come closer together Ilian they were before ; and since tho 
annual variation of temperature over the south of India is very small 
in comparison with that which occurs over tlio northern plain and 
in Central Asia, the vertical raugo through which tlicso surfaces 
travel in the course of a year will be greater on the Himalaya than 
under the equator. I 11 tho cold weather, for example, tho planes of 
30, 23, 28, &c. inches arc wider apart veitically over Ceylon than 
in Northern India, while at the end of the hot and in tho rainy season 
the opposite relation obtains. 

If there wore no lateral movements of tlio air tlio pressure at a 
station on the plains would bo nearly constant all tho year round, 
whilo at tlio lull stations it would ho least in winter and 
greatest in summer, becauso in tho latter season a larger fraction of 
the total atmosphere than usual would bo derated above tho place, 
whilo in the winter less than usual would lio above it. In winter, 
however, tho pianos of equal pressure in the upper rogions of tho 
atmosphere over India all slope towards tlio north, and down this 
slope winds blow, causing an accumulation of air over Northern 
India which renders the total pressure observed on tho plains at 
that season greater than in summer. As regards mountain stations, 
it depends entirely on tlio hoight of the placo whether tho influx of 
air from the south will be more or less than sufficient to compensate 
for tho contraction and sinking of tho atmosphere in winter. At 
all tlio hill stations in Table VI. above 5,000 feet elevation thoro 
am indications of a winter minimum of pressure, though this is not 
the lowest minimum except at Lch, tho most elevated station of all. 
There tho prossure is least in tho beginning of February, whoreas at 
all tho other stations, as on the plains, it is least in Juno and July. 

During the cold weather winds are usually blowing out from 
Northern India towards the south along tho surface of tlic ground 
at the same time that other currents are blowing northward in tho 
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upper strata ; the apparent direction being modified in either ca?o 
by the rotation of the earth on its axis and by fiiction against the 
ground surface. On the plain of tho Gauges the conformation of 
the surface makes tho lower winds have a north-westerly direction. 

As the temperature rises the air over India expands and a larger 
and larger proportion of the tola! atmosphere is lifted above the level 
of the liill stations. In consequence of this the barometer at fust 
rises at the higher hill stations ; audit simultaneously sinks over the 
plains and the lower hills owing to tho ontwaid movement of tlio air. 
As tho season advances more and mule air is removed from India by 
the strung day winds which blow m the hot weather as well as by 
the v iuds over the Indian watershed that have been aheady described, 
while but little is restored by the feeble night winds that come from 
tho opposite quarters ; the barometer continues to fall over the plains, 
and the use observed at the lull stations in .spring'is soon also chang¬ 
ed to a fall, except at Lull, where tile barometer continues rising 
until May. In the upper half of the atmosphere, that is, above tlio 
piano of 15 inches pi assure, the summer depression of the barome¬ 
ter, which at Lull is fcoblei than that of win tor, probably disappears 
altogether, and the barometer stands highest in the holiest season aa 
it would do at all elevations if there was no transfer of air from place 
to place by lateral currents or winds. 

When the temperature of Northern India is at its maximum in 
llie latter half of June, Lho planes of equal pressure arc widest apart, 
and they all slope towards the north in the lower half of the atmos¬ 
phere. Winds consequently blow in from the sea towards the land 
in the lower strata, and there are possibly upper currents in the op¬ 
posite direction, though the existence of such has not yet Leon estab¬ 
lished. This relation continues until tho autumnnl equinox, nftor 
which the temperature falls rapidly, and the atmosphere contracts 
nnd sinks so as to reproduce the conditions characteristic of the cold 
weather. The cooling of tho aii at this season, like the heating of it 
in spring, produces a differential effect on the height of tlio barome¬ 
ter at the liill stations, wliich again have a maximum of pressure in 
November. 

When tho effects of the two actions above described—the expan¬ 
sion and contraction of the atmosphere vertically, and tho lateral 

80 
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tvans for on co of air by winds—are homo in miml, some curious and at 
first sight inexplicable peculiarities of the annual variation of press¬ 
ure become intelligible. For example, on the plains the barometer 
almost invariably stands higher in December than in January, 
though January is the colder month of the two. This anomaly at 
onco disappears when wo remember that (lie (obd pressure of tho 
air on iho plains, considered statically, is made up of two parls— 
that of tlic air from the plains up to tho hill stations, and that of 
the air lying above the hill stations. Tho latter part appears from 
the observations of Lull to bo greatest in tho first fortnights 
of May and November, and least in tho corresponding parls of 
February and August; and if the monthly means for any station 
oil the plains or lower hills ho subjected to harmonic analysis, tho 
annual variation will ho found to he very closely represented by two 
harmonic waves—ono of annual period, reaching its maximum at I,ho 
time of greatest cold in tho beginning of January, and the other of 
six months’ duration nearly coinciding in phase with the pressure) 
variation at Lch. The amplitude of the fust of theso undulations, 
which is as much as six tonths of an inch at somo places on tho 
plains, rapidly diminishes as wo ascend, and passing through a zero 
value at about 10,000 feel elevation, re-ap pears at Loh in nearly 
the opposite phase, the minimum falling in winter. Tho amplitude 
of the lmlf-ycarly oscillation increases slightly as wo ascend, but if 
appeiu-s to vary with distance from tho plains in a horizontal direc¬ 
tion rather than with height. The observed pressure on the plains, 
boing due to tho superposition of the two waves, is highest in 
December—that is, between the dates when each wave separately 
attains its maximum. 

The truth of this them 3 ' of the annual change of pressure may ho 
more clearly seen from Table VIII., where tho monthly variations of 
tho barometric weights of threo successive strata of tho lower ahuos- 
phero from their annual mean values aro compared with the simul¬ 
taneous variations of temperature. Tho last double column gives 
iho ■variations for tho whole thickness of iho atmosphere from tho 
plains up to 11,500 feet above sea-level. 
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1 From the average of the three stations—Iloorkee, Chakrata, and Leh. 
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The barometric weight of each stratum and of llio whole thick¬ 
ness—-that is, tho difference between tho obsomnl pressures at (ho 
top and bottom—varies inversely with the temperature, and (he ono 
variation is as Hourly rta possible proportional to the other. Tho only 
exception worth noting is (hat in tho month of November (ho stati¬ 
cal pressure of tlio stratum between ChuhviUa ami Leh in loss than 
it should he according to Llio temperature figures. This anomaly, 
however, would probably disappear from tlio moans of n longer 
series of observations. 

The annual variation of tlio wind in Northern India is for llio 
most part such as should accompany tho pressure variations above 
described, according to tho usually received 11 convoction current’'' 
theory ; hut there is one important fen (lire of (ho winds of tho plain 
that lias not yeti men snlisfaetorily explained—namely, tlm prevalence 
during (lie hot weather of sluing north-westerly winds when the 
distribution of temperature and pressure should, hy tho theory of 
convection currents, give rise to winds with a southerly element. 
These 11 winds of elastic expansion,” ns (hey have been culled hy Mr. 
SUauford, actually blow '-■o me times from places where the mean press¬ 
ure is low to others where it is nliglifcly higher. They are tlm 
strongest winds of the year on tho Indian plain ; they blow only in 
(he daytime, and since tlmro is no compensating current of any 
appreciable strength at night, they lire probably the chief agency in 
that removal of air from Upper India which causes tho groat 
summer depression uf tho barometer. They arc not, confined to 
India, hut are equally characteristic of Afghanistan 5 and Uoloiiol 
lYojovulsky encountered winds perfectly similar in everything except 
loinpet’itturo in various parts of tho (fold desert and on tho Ala,shim 
plateau north-east ol‘ Tibet. On tlio southern slope of tho Himalaya 
the,so winds aro sometimes met up to elevations of 0,000 or 7,000 
fool, and when they blow the air is unusually dry and full of dust. 
At greater elevations, however, they arc either not felt or become 

undistinguished do from the ordinary up currents Unit blow duriim- 
(ho day. n 



JX_ Mean resultant wind directions at places i/i the Himalaya. 
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From tlio preceding table it is soon that though tho elinngo of 
tho prevailing wind from north-west to oast or south-east at tlio 
commencement of the rains is very distinctly marked on tlio plains, 
no such chango takes place at the hill stations. Even at the lowest 
of these, Delira, the resultant wind varies only from about throe 
points north to the same dislanco south of west. At all the higher 
stations tho prevailing direction in every month is southerly or 
south-westerly, with modifications depending on the form of the 
ground,—at Naim Tal, for instance, the winds are generally south¬ 
easterly. The only notable variation of the wind direction is a 
deflection towards tho east at Cliakidta (also at Simla, Marri, and 
other stations on tlio north-western Himalaya) at the time when 
tlio winter snows and rains aro heaviest. Tho canso of this lms 
not yet been ascertained. 

The wind direction at the hill stations changes so lil tie from 
month to month because the winter monsoon is of no great vertical 
thickness, while that of tho summer months extends to a much 
greater elevation than tlio highest station at which observations 
luivo been made. When northerly or north-westerly winds aro 
blowing on tho plains, tho return ouvront from the south-west is 
felt on tho mountains al all elevations above tlio first few thousand 
foot; and when southerly winds blow ovor the plains, the return 
current, if it exists at all, lies at a very great altitude. Tho exist¬ 
ence of this return current from tho north during the summer 
monsoon may possibly ho proved by cloud observations, Dr. 
Scully’s observations on the way back from Yarkand in August, 
1875, toll neither for nor against it, tho resultant of all tho wind 
directions observed at olovatious abovo 11,000 foot being duo west. 

In the next table tile vertical thickness of each monsoon current 
on the Himalayan slope has been computed approximately from 
observations made at pairs of lull stations in the north and south of 
India. Tho nor thorn stations aro ltookcc and ChakvaUi, and tho 
southern ones, Colombo and Newara Eliya in Ceylon. To render 
the figures directly comparable, tho observed pressures at the hill 
stations have boon reduced to tho common elevation of 7,000 foot, 
and those of tho lower stations to seu-lovol, as was done by Mr. 
IManford in drawing up a similar table in the Indian AlckovoloyinCu 
Vatic Alecum, page 175. 
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J'T.— Vcrliral thickness of the Monsoon Currents. 
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At 7,000 feet elevation tlio pressure gradient in Ijotli seasons is 
such as fco send a current from south to north, while at sen-level it 
is only in the winter season that Iho wind blows from north to south. 
The neutral piano separating the lower wind cuvront from the sup¬ 
posed upper return current is nearly 16,000 feet above the sea in 
the height of the rainy season ; but in iho cold weather, especially 
in January and February, the neutral piano is below the level of 
the hill sanitaria. 

The heights in tlio table represent, only the approximate mean 
positions of tlio neutral plane for the several months. In reality its 
height is constantly fluctuating, and thus in tlio winter season it often 
sinks .so low as to strike the Indian plain below the base of the hills. 
A moist easterly or south-easterly current then blows for several day s 
at a time in Upper India, bringing tlio winter rains, while in Southern 
India the wind may be northerly. The preunling direction of the 
wind on the plains is, however, always northerly in the cold weather, 
in accordance with the mean position of tlio neutral plane. 

Tho pressure gradients both at sea-level and at 7,000 feet are much 
greater in summer than in winter. In tho latter half of Oclobor and 
the beginning of November there is hardly any gradient either way, 
and at that time feeble winds and. calms prevail. The velocity of tho 
wind being directly proportional to the baric gradient (except perhaps 
in tlio case of anomalous currents like tlio “winds of elastic expansion ” 
winch blow clown the valley of tho Granges in tho hot weather), this 
velocity should be greater in tho rainy season than in winter. 
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•X 77 .—Monthly mean tension of aqueous vapour at places in the Himalaya} 
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The tensions in the foregoing table hove boon com puled from 
observations of dry and wet bulb thermometers. The formula used 
for the most part lias been Apjolm’t ?; but all the figures for Lob and 
Musoorce, and those for the last four years at the other stations, have 
boen computed by moans of certain tables based on August’s formula. 

On the, southern slope of the mountains the annual variation of 
vapour tension is similar to that which obtains on the plains, though 
because of the considerable evaporation from the fovest-covered 
slopes, and tho occasional showers of rain which fall, the increase of 
vapour during tho hot weather goes on much move uniformly than on 
the plains. At Lob, whore hardly any precipitation occurs at any (hue 
of tho year, but in the neighbourhood of which thoro is some cultivated 
land irrigated from the hill streams, the annual variation of vapour 
tension is determined almost entirely by tho tom point lire- In tho 
valley of Yarkand the quantity of vapour in tho air is similarly 
determined by the temperature, and the extent of irrigation. 

In tho mountains the mean vapour tension decreases very rapidly 
with tho height, on account of tho rapid decrease of temperature as 
wc ascend. If Dalton’s law, that in ti mixture of gases or vapours 
tho pressuro of each is the same as if it filled the whole space alone, 
were applicable to tho atmosphere, ns is sometimes supposed even 
yot, then the pressure or tension of vapour observed on the plains 
ought to be reduced ono-balf on ascending through 20,000 feet; 
hut it is found by observation that a vapour pressure equal to half 
that observed on tho plains is attained at an elevation of 7,000 or 
8,000 feet. This was pointed out by General Strachey in the Pro¬ 
ceedings of the Royal Society for March, 18(51, where ho has shown 
that the observations of Mr, Welsh in balloon ascents, those of Dr. 
Ilookor in Sikkim, and his own observations in Kurnaon (most of 
which aro included in Table XXL), make it perfectly certain that llio 
proportion of water vapour which exists at any given elevation is 
determined, not by Dalton’s law, but simply by tho temperature. 
The vapour raised from the earth’s surface is constantly diffusing 
upwards, and would go on doing so until it attained the slate of 
equilibrium represented by Dalton’s law; but tho tcmporafcurn falls 
so rapidly as the height increases that saturation point is reached and 
the vapour is pailiidly condensed into cloud or rain long before tho 
barometric equilibrium is attained. 
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In the third column of Table XIJI, the fi gtires given in the previous 
table have been compared in a maimer suggested by Strachey. The 
tension of vapour at sea-level under Kumaon and Garhwal lias been 
computed for each mouth, by multiplying the mean of the observed 
tensions at ltoorkeo and Bareilly inLo the ndio between tlio tension of 
saturated vapour at, the sea-level temp era luro and that of saturated 
vapour at the temperature of the plain; that is to say, the temperature 
is supposed to bo coireeted fur elevation abovo the sea while the degree 
of saturation remains constant. The figures in Table XII. have then 
been dl\ idedby I lie corresponding tensions a l sea-level, and the average 
of the fractions for all t be months lias been calculated for each elevation. 
Finally, from these results the ratio of the tensions at each even thou¬ 
sand feet above the sea has been found by interpolation. The second 
column of the table gives the results of Sir Joseph Hooker’s observa¬ 
tions in Sikkim compared with those taken at the nictcorologiealobser- 
a atory of G\val para near the foot of the hills, and the fourth column has 
been computed from the observations in General t bmmngbani’s Ludak 
and those taken by Di. Scully on the way back from Yarkand in 11*175. 
The hitter have been published in the Indian Metearohyieul Memoirs, 
No. VIII. The base station for tlio Kashmir group is Hawal Find!. Tlio 
ligmcs opposite 7,OUf) feet in the second and fourth columns are derived 
from the monthly means of the Darjiling and Marri observatories. 
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The mean of all throe sets of observations probably represents 
very closely the actual diminution of vapour pressure on ascending 
in the Himalaya, It decreases with more regularity than either the 
Kumaon or Kashmir series of observations alone, and it agrees very 
closely with tho sories for Sikkim, where the relative humidity, or 
percentage of saturation, varies much less than in tho western 
Himalaya. The last column of the table but one gives a series of 
ratios calculated on the assumption that the dogroo of humidity is 
the same at all elevations, nncl that the temperature of tho sou then* 
slope of llio Himalaya decreases at tho mean rate above found—ono 
degree in 361 foot. This series agrees very closely with the average 
of the results given by observation ; though from 2,000 to 10,000 foot 
the calculated ratios are all considerably less than those observed in 
Kumaon. During the hot-weather months tho degree of saturation 
on the plains below Kumaon falls exceedingly low, while on the hills, 
as has already been stated, the air remains much moistor j at Dobra, 
for example, the vapour pressure in March, April, May, and June is 
greater than at Hoorkoe owing to local evaporation. Thus on tho 
average of tho year the relativo humidity of the air in the Kumaon 
hills is considerably greater than over the plain. On the other hand, 
the observed ratios from 11,000 feet upwards arc less than those 
given by calculation, became inosL of the observations at those 
altitudes wore made at places lying behind tho snowy range. 

In the last column are given tho ratios calculated by the log¬ 
arithmic formula, log j> = log P-— where h is expressed in foot. 
Dr. Julius II ami, in an article in tho Austrian Meteorological Society’s 
Journal for 1874, page 193, has deduced from all the availahlo obser¬ 
vations on mountains and in balloons a similar formula in which tho 
numerical constant is 6,517 metres, or 21,382 feet. On tho assump¬ 
tion that this formula holds good to some distance beyond tho limits 
of observation, we find that an elevation of 23,000feet, or about tho 
average height of the snowy peaks, tho quantity of vapour in tho 
nil* is only one-tenth of the quantity at sea-level. Tlio oxtromo 
dryness of Tibet and Ladak is thus easily accounted for. 

The logarithmic formula has the advanlngo of onabling us to 
calculate approximately iho total quantity of vapour in tho air 
at any time, by an application of the integral calculus. Using 
the generally received values for the density of water vapour and its 
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co-clficicnt of expansion with heat, and extending the integration to 
an infinite height above the ground, it is found that the depth of 
water that would be formed by the complete condensation of the 
vapour over a given area is almost exactly three times the height of 
the mercurial column which measures the pressure of the vapour at 
the bottom. In the rainy season for example, when the pressure 
of vapour over the Indian plain is equal to about an inch of 
mercury, the complete precipitation of the vapour would yield only 
three inches of rain, that is, less than the quantity which sometimes 
falls in two or three hours. A continuous downpour amounting to 
fifteen or twenty inches, such as frequently occurs in India, must 
bo fed by a powerful indraught of moist air. 

The relative humidity of the air is probably greater nt all eleva¬ 
tions on the Himalayan slope than either on the plains or on the 
Tibetan plateau beyond the Indian watershed; and it is doubtless 
greater on forest-clad slopes and valleys than on steep,*and bare 
mountain sides. On a high ridge, too, which intercepts and deflects 
upwards the prevailing south-west winds, thereby cooling them and 
partially condensing their vapour, the degree of saturation is 
greater than on the lower ridges or valleys behind it; for the air 
in sinking after crossing the high ridge is warmed and rendered 
capable of absorbing more moisture than it has been able to retain 
in crossing tho ridge. Thus Naim Tal, independently of the influ¬ 
ence of the lake, is always much moister than lhinikliot or the 
notoriously dry and baie station of Almora. Tho registers of 
tho meteorological observatories do not, however, illustrate this 
very well; for at several of them observations liavo only been 
taken in the daytime, when the relative humidity is below tho moan; 
and tho humidities recoided at the old observatory of Nairn' Tal aro 
quite untrustworthy and in many cases impossible. At Bareilly, 
Roorkoe, Ranikhet, and Ohakrata observations were taken both 
night nnd day for some years, at tho hours of ten and four. If tho 
means of the four observations at these hours bo adopted as daily 
means, Ohakrata appears to bo the most humid of the four stations, and 
Roorkoe and IMnikhcfc the driest, though the difference between 
Ohakmta and Roorkoe or Itanikkefc is less than might be anticipa¬ 
ted. The humidities of the other places in Table XIV. have been 
calculated approximately from the monthly means of tempera ture 



HIM A LAVA N DTRTBICTS 


246 

and vapour tension. The figures forLoh in I ho winter months {ire- 
doubtful ; the psychromcter generally giving unreliable results when 
the temperature falls nmoli below freezing. 

A71 r .—Approximate mean humidities of places in the Himalaya. 
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The relative humidity of the air at all elevations up to 11,500 feet 
is .subject to a double annual variation, one maximum occurring at the 
time of greatest cold, and the other in the middle of the rainy season. 
At Leli the summer maximum is very faintly marked, nine-tonth.s of 
the vapour brought by the south-west monsoon being cut oft* be loro 
reaching Iho station, and at D1 1 armsftla, north of tlie Punjab, the air 
appears to be .slightly more humid in win tor than in summer. At all the 
other stations the maximum degree of humidity is reached in August. 

In April and November the air is dry, especially in the former 
month, when, during hot winds from tlm north-west, the percent¬ 
age of saturation over the plains often falls ns low ns 5 or fi. In 
the bills, at Alniora and Uanikliot, the humidity of the air frequently 
sinks to 2u per cent., but is seldom loss than 20 per ecni. Tho 
month of November and the. beginning of December appear to ho 
qnilo as dry as April at the higher hill stations, whom these months 
are rainless, while showers sometimes fall in April; but on the 
plains, because of the low temperature of November and the mois¬ 
ture left in the ground by the summer rains, the air is still compa¬ 
ratively moist. In the cold weather the Sub-JJinuilayan stations are 
more lnimid than the hill stations on tho average of the tvvonly- 
four hours, probably because the air, which is cooled and has Us 
relative humidity increased by radiation daring the night, drains an ay 
from the hills and collects ever the plain. At this setwou the air ai (ho. 
hill stations appears to bo drier m (be mornings than in tho evenings. 
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The humidity of the upper regions of the atmosphere, as 
indicated hy clouds, is always greater in tho daytime than at night. 
On the outer slope of tho HimAlayan chain the variation is doubtless 
cpiite as distinctly seen as anywhere else in tho world, hut it has 
aiot been recorded in the observatory registers, where only tho 
amounts of cloud seen at 10 a.m. and 4 r.M, have been entered. Tho 
variation is, however, probably very similar to that which occurs 
•over the plains, where tho sky is most serene about 10 r.M. and 
most cloudy at the hottest time of tho day, when the upward con¬ 
vection currents arc strongest. In Table XV. the figures represent 
tho means of tho 10 A. m. and 4 p. m. observations, and they are 
therefore a little above tho true mean for tho day. 

XV.—Average proportion of cloudy s hy in tenths of the expanse. 
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The annual variation of cloud is similar to that of tho relative 
humidity of tlio air near tho ground. It has two maxima, in the 
cold weather and the rainy season, and two minima, in April or May 
and in .November. April is cloudier than November, probably be¬ 
cause tho upward movement of the air during tlio day then prevails 
over the downward movement at night, while in November the preva¬ 
lent movement is downward. In this way the air in the upper 
strata is dynamically cooled m the hot-weather monilis and dyna¬ 
mically heated in November. Tho variation of humidity at tho hill 
stations is intermediate in character between that observed on tho 
plain and the variation in the cloud-bearing strata of the atmosphere. 

No direct observations of the heights of clouds above the ground 
have been made in the Himalaya. The ordinary clouds of tho 
rainy season that look like broken cumulus from below are often 
not more than 5,000 or 6,000 feet above sea-level, hill stations 
like Naim Tnl and Mussooree being frequently enveloped in thorn 
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fov days. They sometimes oven extend down to tho level of the 
plains, the whole mass of the mountains up to the snows being then 
shrouded in fog. From tho vapour tensions given in Table XIJJ., 
an t ] the tempevaturo decrements in Table V., it is possible to calculate, 
approximately the average height at which a mass of air rising up 
from the plain would reach the dew-point and begin to form cloud. 
In January this height is a little ovou 4,000 feet above the plain, or 
about 5,000 feet above sea-levol. In April and May the height above 
the plain is 8,000 feet, and at this time of tho year it is rare to find 
clouds vesting on tho outer ridges of tho Himalaya, though great 
banks of them arc formed overy day along the southern faco of the 
snowy range. In the rainy season, that is, between tho middle of 
June and tho end of September, the average height at which 
clouds would commence to bo formed in a rising column of air 
is 3,100 feet above the plain or about 3,900 abovo soa-lovol. 
This probably coincides very nearly with the zouo of greatest 
rainfall on the mountains. In August, alien the air is most humid 
and rainfall most frequent, the average lower limit of cloud is 
probably about 3,200 foot above the sea. 

Regarding the upper limit of cloud nothing is known. Tho 
light feathery ice-cloud called cirrus, seen above fclio plains of Tibet 
and the passes over the Indian watershed, appears quite as high as 
when viewed from the Indian plain. It is probably formod at all 
Novations to which water vapour extends, though what the upper 
limit of vapour is we do not know. If wo assume the cirrus clouds 
over the Tibotnn plateau to be twice as high as tho plateau itself, 
say 30,000 feet above sea-level, tho quantity of vapour in tho air 
■would bo only onc-twontieth of that observed on the plains of India, 
hut it would probably be quito sufficient to form light clouds. 

Tho distribution of rain both on tho plains and on the mountains 

has already been described in a general way. 

Rain mid snow. ml . . n J 

I he plains of -Northern India, between tho 
mountains and the Jumna river, ora line drawn north-westward from 
Delhi beyond the river, may be divided into roughly parallel 7 ,ones of 
equal rainfall, that ■which receives tho greatest amount of precipitation 
lying nearest to the Himalaya. Tho breadth of each of these zones 
gradually diminishes towards the novlh-wcst and widens out, in tho 
direction of Bengal, because, tho prevailing wind of fcho rainy season 
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living oasteily mv Hi * jilain, the supply of vapour gradually dimi¬ 
nishes und lliorai.i hi'i-unie lighter as wo pass from oast to west. In 
Table XY1., ilio average monthly rainfalls of 15 places on the plains 
near the base of the hills of Kiimaon, Garhwhl, and Dobra Dun, aro 
given- The Hi at group of stations Ls at an average distance of 20 to 30 
miles from the base of the lulls, and the distance of tho other group 
is unitin' 20 miles. In both groups the stations are arranged in 
order from east lo west. Tim table might be extended indefinitely 
in both, these directions as well as southwards, but little would be 
gained by doing so, since tho distribution of rain above described is 
seen clearly enough from the figures as they stand. 

The average rainfall of the line of stations at a distance exceeding 
twenty miles fioiu the Himalaya w 40‘1 inches, and that of the 
stations at a distance less than twenty miles is 41)'(3 inches. In cacli 
group the total rainfall gradually diminishes in passing from the 
extreme east of Itohilklmnd to tho neighbourhood of the Ganges, 
where it increases suddenly and again gradually shades off to the 
westward. The mean wind directions for the rainy season atltoor- 
kec, Meerut, and Delhi indicate that there is frcipienlly a sort of 
eddy formed at that season near the upper course of the Ganges, 
probably by tho meeting of the soulh-easfc winds of the plain with 
south-west winds from the Arabian Sea that have been deflected 
northward by tlio Avuvali hills in Rajputhna,, and this may bo the 
causo of the increased rainfall that is observed. 

On the mountains the rainfall varies rapidly with height, and 
its quantity is to a very great extent dopomlont on the situation 
of tho place to tho windward or leeward of high ridges and peaks. 
At fairly exposed stations of nearly equal altitudes there is a gradual 
diminution of the annual rainfall on passing from west to east, and 
between tho Ganges and Jumna there is a slight increase perfectly 
comparable to that which occurs on the plain in tho districts of Jlijnor 
and Saharan pur. Thus the annual rainfall of Darjiling is 120 inches, 
that of Naim Tali)] inches, that of Mussooroe 05 inches, and that of 
Oliakmta, Simla, and Marri 112, 08, and 58 inches respectively. 

Tho next table gives the average mold lily and annual rainfall of 
twenty places on the Himalayan slope, classified into three groups 
uccording to their positions near the foot of tlio slope, on the outer 
high ranges or on the inner ranges and valleys. 
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The influence of an elevated ridge in diminishing the rainfall 
of the valley behind it is seen on comparing the rainfall of Almora 
with that of Nairn T.'d, or even by comparing Srinagar with Pauvi, 
though hotli of these lie far in the interior of the momitain system. 
A much greater contrast is observable between ill logptir, at fhe foot of 
the mountains overhanging flu* gorge of the Ganges above Ilavdwnr, 
and Debra, in tlie Drill, behind the central and highest part of Lho 
ftiwulik chain. Tho rainfall of Bhogpur, given by the observations 
of two anil a half years is, however, probably too high. 

The variation of rainfall with height cun only be roughly determin¬ 
ed, because every high ridge and peak thus cuts off the supply of vapour 
from the lower ground to the north of it. In Table XVIII. an attempt 
has boon made to determine it approximately from the rainfall figures 
in tho first two sections of Table X VII., togetbei wilh those of two or 
three places in tlio lulls north of the Ikmjrih and I he observations made 
by General Strachey at Niti in IN-Uh The ratio between the mean 
rainfall of each bill stalion and that of tho nearest station or stations 
on the plains, for tho same years, is given in the last column. 
XVfll,—liainfnU of the oalrr slope of the llnn’iUo/n compared to 


that of the neit/hhouriny plain. 
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By grouping together the ratios for the places lying he tween the 
oven thousands of feet, many of the irregularities that appear in 
Table XVIII. are clean'd away and the, results may he accepted with 
more confidence. The excessive rainfall of Bliogpur, for example, 
will to some extent counterbalance the defect at Dohra caused by the 
position of the hitter station behind the ridge of the Siwnhks. The 
following figures are thus obtained :— 


Height above 

plain. 

■ 

ItAINl’ALL RATIO. 

Observed. 

Calculated. 



Feet. 

Feet. 



0 to 


1,000 

433 

ITS 

1 S3 

1,0(J() „ 

... 

2,001) 

1.200 

3 01 

3-01 

,'Miuo „ 

... 

1.000 

3,330 

3 01 

3 77 

■1,0)10 „ 


•3,000 

1,710 1 

3-IS 

3-13 

13,00U „ 


O.OUO 

3,770 

2 18 

2 30 

(>,UU0 „ 


7,Ooi) 


1-8& 

1*89 

io,out) „ 


11,000 

10,1100 

O 12 

0 


The ratios in the last column arc calculated by means of a 
formula, It = 1 + 2'12 h — 0*17 A 3 + 0*025 A® given in the 
official Report on the Rainfall of the iVoilh- Western Rrorhiees and 
Ondh, published in 1879. It was originally computed from some¬ 
what different data, but it represents the ohsers ed ratios in the above 
table as closely as can possibly be expected, considering the nature 
of the observations. At elevations greater than 9,585 feet above the 
plain this formula gives increasing values for the rainfall, and is 
therefore inapplicable; but from 7,000 feet above (he plain upwards 
the rainfall ratio may be approximately represented by a logarithmic 
formula, log 11=2*151 — 0*287 h. In botli formula! A is to bo 
expressed in thousands of feet. 

The moan rainfall along Itohilklmnd and the Boiib, at a distance 
of twenty miles from the hills, is about 13 inches, and tlio mean 
elevation of this lino above sea-level is 800 foot. Applying the 
formula 1 in the preceding paragraph to these data, wo find that 

1 The observations Cor the lower Stussooicc station Ixung fox a very slioit pouod 
only, the (twines for the stations immediately above ami below it in Table X VT11. 
have been unfolded in striking the amage. 
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the average rainfall on the southern slope of exposed mountain 
ridges in Kumaou and Garlnvul would probably be the follow¬ 
ing 
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Fi •om llie table it appears that the maximum rainfall occurs 
about 4,000 feed above the sea. The exact height of the maximum 
zone determined by the formula is 2,0-18 feet above the plain, or 
about 3,750 above sea-level. This agrees very closely with Lhc mean 
altitude at which a rising column of air readies its dew-point in the 
rainy season. 

13 y far the most important if not the only cause of rain in the 
Himalaya is the cooling of the air by expansion as it ascends the 
mountain slope. It lias been already seen that in the rainy season, 
the direction of the wind at all elevations in the Himalaya up to 
15,000 or Hi,000 feet, if not higher still, is from some southerly 
quarter. Near the foot, of the hills the prevailing direction is south¬ 
easterly, hut at most of the stations from the level of Dohra Di'm 
upwards the wind blows from some point to the west of south ; that is, 
moie or less nearly at right angles to the axis of the mountain /one. 
The air in rising to surmount the barrier has its boat rapidly converted 
into the work of expansion, and it commences to procipikdo rain when 
the temperature falls to the dew-point. When once condensation 
begins, the rate of decrease of vapour witli height will ho a measure of 
the quantity condensed or the rainfall. This rate is greatest at the 
lowest elevations; and thus rain should he heaviest at places on iho 
outer slope of the mountains where a rising stream of airs usually 
begins to precipitate moisture, as the observations prove to bo 
the fact. 



OF THE NOimr-WRKTEJtN PROVINCES. 


25/) 


The slight ruin faII of places like Almora ami Srinagar, to tlx; 
leeward of a higher mountain mass is caused by the partial exhaus¬ 
tion of the vapour in crossing the mountains and by the dyna¬ 
mical heating of the air as it streams down towards the valley, 
both eaiiNOS diminishing the tendency to condensation. The rapid 
decrease of rainfall on ascending beyond (5,000 or 7,000 feel is 
duo simply to the exhaustion of the vapour, hut at all elevations 
the influence of high ranges in cutting off the supply of vapour 
is easily seen. Jtcgardmg the rainfall of 1849 on the Tibetan 
tablc-lainl, General Strachey says:—-“In tlio country beyond Ni'ti 
no register was kept; but during a week of rainy -weather in 
tlio middle of August l*o iuclies fell at Niti, while at Sanjar, 
beyond the watershed, where I was then encamped, at 1G,500 
feet, the rain novel* exceeded a very faint drizzle, and could 
hardly have been susceptible of measurement.” At the Lch 
observatory all through the summer the rainfall liaidly ever exceeds 
a few drops, and the greatest fall in a month during several years 
was an inch and a half. Sir Joseph Hooker’s experience in 
Sikkim supplies us with facts quite parallel to these. In August, 
1849, ho says 2(5*8 inches fell at Darjiling, while in tlio interior, 
at the same elevation, but in the rear of tlio first masses of snowy 
mountains only 12 - 5 inches wore measured. Betweon the 8th 
of September and the end of the month only 1*7 inches fell at 
Monie Samdong, about 15,500 feet above the sea, while at Darjiling 
10 inches fell, and other instances of a similar nature might ho 
cited. 

The variation of rainfall with season is very distinctly marked in 
India. At all the stations in Tables XVI. and XYII., and at almost 
every station on the North Indian plain, the driest month of the 
year is November. In the great majority of years no precipitation 
whatover occurs in this month or in the first half of December, 
oxcopt perhaps on tlio higher mountains towards tlio north-west 
where the winter snows usually begin before the end of November. 
About Christmas a few showers of snow usually fall on the outer 
hills, and at the same time there is a slight precipitation of rain 
over the plains of the Panjab and tlio North-Western Provinces. 
These winter snows and rains increase in quantity and infrequency 
on the hills and in tlio north-west Pnnjub until February or March, 
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hut on the plains of the* North-lYeblorn Trouncos and Debar (ho 
maximum occurs in January. 

Tlio cause of tin 1 winter rains and snmvs has already hern pointed 
out in describing the annual changes of the winds. In Coluber and 
about the beginning of November the air over Northern India is as 
near as it ever attains ton condition of statical equilibrium. It is 
subject to the diurnal oscillations called llie barometric tides and to the 
accompanying mountain winds, hut there is little permanent move¬ 
ment of the air in any direction. During the cold weathei, however, 
the noutial plane of pressure gradually sinks and the south-west 
upper currents of the atmosphere are then forced to ascend the slope 
of tiro mountains where, they precipitate moio or loss of the vapour 
they contain. On the lower hills the temperature increases so 
rapidly in March and April that tho tendency to precipitation, and 
consequently the rainfall, becomes less than in January and I?ebrnary, 
though the upper currents continue to blow from nearly tho samo 
direction as in winter. Along the southern declivity of (ho great 
snowy range, however, thunderstorms are of daily occurrence at (his 
time of the year, and above the snow lino considerable, quantities of 
snow arc frequently precipitated. In Lad&k tho heaviest falls of 
snow observed by Captain H. >S trad icy in 1818-19 occurred in 
April ; but during the threo years, 1876-78, there was no prcoipila- 
^ tion at Loll in that month. 

I April and May are tho months in which hail is most frequently 
I noticed in the Himalaya. No regular registers of this phenomenon 
have been kept, hut nearly every year several hailstoims occur in 
the outer hills, and the stones sue often of large size. On the 1 lth 
of May, 1855, a hailstorm occurred at Naini Tal in which many 
stones of 6, 8, 10 and even 2-1 ounces were observed to full, the 
circumference of these varying from 9 to 13 inches. In 1878 there 
was a storm in which large hailstones fell, some of them so heavy Ihnt 
they punched holes through the zinc roofs of tho houses, while the 
quantity was so great that it lay in shady places, whore covered with 
loaves, for nearly a month. 

About the muldlo of June usually, and sometimes before tho 
end of May near tho foot of ilio hills, the hot north-west winds of 
the plains give way to sea winds from tho Bay of Bengal. Tho 
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whole of I ho lower atmosphere over India is then moving towards 
the Himalaya; and the upward deflection of the air currents by 
the mountains causes frequent precipitations of rain in the manner 
already described. The. rainy season almost always commences’ 
sooner on the mountains than on the plains, for saturation is reached 
first at high elevations mid then propagated downwards by tho 
cooling effect of the falling rain drops and the cutting off of tho 
sun’s heat by clouds. At mast places in India, and in the inner 
parts of the Himalaya, July is tho rainiest month, but on the outor 
slope of the mountains August is equally or sometimes even more 
rainy, especially toward* the north-west of the chain. 

"While the rainy season lasts, tho parts of Ladak about Leh, 
and the Tibetan plateau generally, receive perhaps, on the whole, 
less pieeipitalion than in winter, because the temperature is then so 
much higher than on thelndiun side of the, chain, this high temper¬ 
ature greatly decreasing the relative humidity of any air that may 
reach the plateau from the south. It is probable also that the high 
snowy peaks, lying above the limit of the monsoon current proper, 
receive less precipitation in emmnor than in winter. At tho turn 
of tho seasons, however, about the ond of September, falls of snow 
amounting to several feet in thickness sometimes occur on the 
passes over the Indian watershed. 

Shortly after the autumnal equinox, about the end of September 
or beginning of October, the rains cease all over Northern India. 
Tho sudden aeration of tho rainy season seems to be in somo 
measure determined by the rapid diminution of solar heat, as the 
sun retreats to Urn .south of tho equator. It is possibly to tins 
that wo must attribute the somo what remarkable regularity of 
the recurrence of two or three days’ incessant rain frequently 
experienced in lCumaon about the 20th of September. On the plains, 
also, it is well known to the natives of the country that it ram 
falls in the nahhalra (lunar mansion) of Huthiya —that is, in the 
last week of September or first week of October, it is likely to m 
heavy. Excessively heavy rain, like that of the 17th and 18th 
September, 1880, when 30 inches foil in little more than two days 
at Nairn Till and produced a disastrous landslip, cannot, however 
be thiin produced by a simple loss of heat, but requires a powei n 
indraught of moist air to keep up tlm supply of vapour. Ihe 
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heavy vain observed on (Uo plains at fl tile break-up of the. 
monsoon,” and probably also that which falls al. the same time on 
the onfcov hills of Kimmoti, must bo due chiefly to the minor s tonus 
of a cyclonic character that arc frequently formed near the head 
of the Buy of Bengal al tin 4 turn of the season, and pass inland in a 
north-westerly direction. 
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Mining history. Experiments in Gailiwiil. The Kuraaon l ion Works Company. 
Causes of present puoi returns Mode of mining excavation removing the uic: 
mushing lUeoic. clcauiug the ore- drain age. Smelling operations . refining the 
ore Division of profits Improvement needed in appliances. Chili furnace • 
English system Outturn. Financialresultsof the settlement of the icvenue derived 
from minerals Cold ' Tibelau gold-fields : Thok Jailing mines Silver Copper 
lmnpb ll.ii mine and its ores Sira mines : Gaul awl tior Guinng. llouvnonile. 
Coppci mines of Gnihwnl: Dhanpin Dliolni : l’oklui- Chaum.ittiyamines ; Raja’s 
mine. Kola mine' Tholnmine . DaiitD imue. Talapungla mine: Kliarna nmic : 
Agm Sera mine lion mines* Kumnoimon mines. Giiwir milieu. Garhwul mines: 
Nagpur Darauli . Iriynkol. Lend. Arsenic. Lignite. Graphite. Snlplun. 
Borax. Gypsum fkmpstone. Asbestos. Milajit, Limestone. Building stone. 
Hooting shite. Ahmi. 


The mineral resources of the Kmnaoii division early obtained 
Lite attention which their traditional value 
..bUiiias>umed to ho due to them, and it was one 
of the directions to the first Commi&sioner to piocnre specimens of 
the ores to be found in Kuniaon and transmit them to the mint for 
assay. Specimens of copper ore from the mines in Sira and Gangoli 
were accordingly forwarded to Calcutta in 1815, but the report was 
not favourable; for, if the specimens sent were fair samples of the 
ores in general, it was doubted whether the mines could bo worked 
to advantage. 1 The Government were, however, not satisfied with 
this report, and in IS 17 deputed Mr. A. Laidlaw as minernlogical 
surveyor to accompany Lieutenant Webb’s party through Knmaoii. 
His orders 3 were to consider the examination of the mineral resour¬ 
ces of the country bis primary duty, though at the same time be 


i To Government, tinted 26th June, 1815: fiom Government, dated 13th Jan¬ 
uary, 18Ifi. For fuithor liiiormaiion on the mineral ie?oiirceR of Knmnon see 
Moororoft’fi Travels, l . 7 ; As. lies , XVIII, 236, Rec Geol Sur., 1871, 19 : II , 86; 
(Lawdevl III, 13 ; J. A. S , Ben., VI, (553 , Glean in Sc , I., 290. 

Graphite, Glean in Sc.. Ill , 280 ; J. A. S., Ben.. XXIV , 203 ; N.-W. P- Rec., 
III., N. 8 ,371 t G, India Rec., XVII., 58. 

Iron ores and works, N -W P. Rec., XVIII., 1 , Rec G. India, Sup., VIII, 
37: XVII., 1 XXVJ.: BhAbar iron works, Agra, 1836, 

Copper ores and works, J, A, H, Ben., VII., 93 i (Dmminonfl); "\ 7 III-, 471 
(GInsfurd); XII.. 4r>3, 769 (Lushmgton) • XIV. -171 (Iteckendorf) ; As Res., 
XVIII 239 ; N.-W. P. Rec., Ill , N. S, 22 ; Glean, in He , I , 228. 

Lignite, As. Res., XVI , 387. 897. 

•> Dmm Government, haled Vit’n .Inly, Hi. Lanttnw mod at Vilnora- 

gnrli in J336, and I have not been able to procure any of his original lep 01 |H 
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should not feel himself debarred from bestowing attention on any 
other matters deserving of scientific researoll, so far as such investi¬ 
gation did not interfere with liis more immediate duties. Those 
instructions furthor go on to say:—‘ f You should ascertain the 
existence or otherwise of mineral productions applicable to purposes 
of public use, or available as a source of revenue; and report on tho 
practicability of bringing them to account. The existence of iron 
and copper ores in considerable quantity has already been ascertained ; 
but as the working of these metals nngbL injuriously affect important 
articles of British import, it is not designed that your attention 
sliould lie occupied in detailing any practical arrangements for that 
purpose; you will not, however, consider yourself debarred from 
prosecuting onqmiios into any circumstances regarding them which 
may be of sufficient interest to science to merit particular notice. 
In every part, indeed, of your researches it is the wish of Govern¬ 
ment thul, in the first instance at least, you should contemplate 
rather the general capabilities of tho country which yon are to visit 
than the special moans necessary for bringing them into action in 
any particular district; though, of course, the facility or difficulty 
with which metallic ores or other useful minerals could bo raised 
and brought to market must, he a leading point in your observations 
on thorn. Tho minuter dHailn of machinery, mode of working, 
arc what it is meant to postpone, as those will he the subject of 
future determination, when the whole result of your survey shall bo 
before Government.’* 

In 182li Captain J. Tb Herbert submitted his report on tho 

niiiieiillogical survey of the province. 1 This was followed by u 

report 2 in 1888 by Captain H. Drummond, of ihe 8id Light 

Cavalry, on the copper mines ul Utu in GungoU and at Him in 

Ihiralusi. Captain Drummond Inul brought wdl.li him from England 

;m experienced Cornish miner, Mr. Wilkin, to examine tho mini's 

already worked, and proposed that, with a view of ascertaining thoir 

actual value, a certain sum should be advanced by 111 Government for 

an experimental opening of such mines as might appear best suited 

to the object in view.” This proposal was- accepted 1 by Government, 

and a sum of Us. 2,-115 (subsequently increased by Its. 1,000) was 

i To P munitioner, il:ili*»l lOlli J imi.irv, lS'Jli 1 J A 8 , Tint, VIT., 

OHl 1 amlhfnt lviim . p, :JoS ■* To (!i>muin,-.umei , J tluU’U -hlli Nimojilici, ItWB 
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allotted to carry out the designs furnished by Captain Drummond. 
A report 1 on the experiments then undertaken was roiuleied by Mr. 
G. T. Luslnngton, Commissioner of Kumnon, in 1842. 

The place selected for the important purpose 1 of dotci mining the 
advantages or otherwise of working the 

Expeiimenls in Gailnval. . , ‘ 

mines under European superintendence was 

the Pokhri copper mine in pavgana 'Nagpur in Gavhwal. The works 
uero earned on from 1888 to 1841 with a net loss to Government 
of Its. 7,384. The Commissioner considered this complete fnihiro 
to he due to the poorness and scarcity of tile orer> found, and not ill 
the least to any want of skill or industry on the part of Mr. "Wilkin, 
or any injudicious selection of the places for experiment. Mr. 
Keckendoif, a milling engineer, vhited these mines again in 184S, 
and in commenting on Iho deductions to he drawn from Mr. Wilkin's 
experiment, gave it as his opinion that the opeiations then under¬ 
taken should not be considered as conclusive against the value of the 
mines. 3 The experiment should have been confined to (hiving a 
shaft some thirty or forty fathoms below the old mines, and not to 
collecting ore* which might hare been a good addition in smelling 
other ores, but the smelting of which alone could never ho 
pi ofitsil ilc. 

Again, there were no proper appliances for smelting, the loss 
from which hy the native, method adopted was very great, awl tlnj 
ores used, from their nearness to the surface, had already lost much 
of their value, hy the sdow metamorphosis of pyrites mto sulphate of 
copper. On the whole, Mr. Itcckendorf’s opinion was favourable 
to mure extended and expensive operations in till' bands of a private 
company. Nothing of importance, however, resulted from this the 
first attempt to obtain some accurate information regarding the 
mineral resources of the Himalaya. Captain Drummond also com¬ 
bated 1 the conclusions arrived at hy Mr. Lii'>hm._,toii as to the mines 
not affording a fair field for investment of capital, and in support of 
Ids views quoted the testimony of Captain Glasfurd (Executive En¬ 
gineer), Captain J. D. Herbert ( Superintendent of the Mmoralogical 
Survey), and the experts Wilkin and llcokondorf, who had actually 
visited and partially worked the mines, lie urged that the sums 

1 J. A. >S , lien , XII, -liiI, and Stat. Kura , p. 3(17. s J. A Ren., XIV., 
•171; himI Hlni Kuin, p, 3j,“. 3 In a pamphlet published in London in 1H1G, 

nml Sint. Iviim.| p, 3U3. 
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hitherto expended were barely sufficient to pay for Uio expenses of dis¬ 
covering and laying open the lode, and were utterly insufficient to 
carry on the experiment in the only way in which it could be made- to 
pay. Nothing was undertaken until 1852, when tlio mines were 
again opened on the same footing, but the result was failure as 
complete as before. No attempt lu\s since been made towards 
placing the copper mines of Garliwiil under European superintend¬ 
ence. In 1872, howeverj a European leased the mines and con¬ 
tinued the extraction of the ore according to the native method, 
but was obliged to abandon the process, as lio found the cost of the 
metal when manufactured more nearly approached tlio current rate 
for silver than that obtainable in the market for tlio best foreign 
copper. The copper mines in Kumaon have never boon worked 
under European superintendence, and any remarks that I have to 
make on thou* value or fiscal history will be found under the notice 
of the mines themselves. 

Connected with the history of mining enterprise in Kumnon 

Kumnon Iron Woika special prominence must bo givon to the 
Company. Kumaon Iron Works Company still in exist¬ 

ence, and whose origin is no doubt duo to the continued belief, 
in spite of successive failures, in the possibility of turning the 
utilisation of the mineral resources of the province into a profitable 
investment. Those had again in the regular cycle of inquiries 
become the subject of much speculation. From a roviow of the 
information hofore Government and tlio results of certain experi¬ 
ments made in 185(1 the Directors of tlio East India Company 
sent out a Mr. Sowerby and a large staff of mining assistants in 
1857 to carry on the smelling of iron on account of Government in 
the interior. 1 The fact was soon established that iron of an 
excellent quality could be manufactured at rates below the cost of 
iron imported from England, and a number of private individuals 
iindcr'tho style of Davies and Co. wore permitted to undertake oper¬ 
ations for tlio same purpose in other parts of fcho lowor hills. 

1 Report on the Government iron works m Kumnon, with plans, specifications, 
imd estimates far cfllahhHhinp; iian works i» Kumaon, ami remarks on the iron 
deposits oE the Himalayas by W Sowerby, C.18., printed ns No. XXVI. of the Hoi. 
Rco. Government of India (Public Works Department), Calcutta, 18fit! Those 
papers give aievjcw of the English, Ulverstone, Continental, Belgian and French, 
Rhhwdawl, Muck Foiest, Bohemian and Styi uni Iron Works, ami estimates and plans 
for adapting the approved processes o£ those iron countries to the Kumnon mines. 
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The avowed object of the Government enterprise was to 
induce private companies to work by demonstrating tho financial 
and physical possibility of carrying on iron works as a remunerative 
industry in this province. Messrs. Davies proposed to tnke over 
the tract between tho Dhftbka and tho Bliakra, and their proposals 
were accepted, with an assurance that they might proceed in 
confidence to make their arrangements, as Government would 
grant the lease bought. They therefore took over tho Khuvpa. Till j 
works in the rains of 1858, and paid their cost price in 18(18.' 
This company also erected buildings at Knladhiingi at a cost of 
Its. 1,25,000. On tho failure of tho Government works at Deli- 
chauri Colonel Drummoud offered to tako them over nt a valuation. 
These works wore given over to Drummond and. Co., who paid tho 
capital under agreement into the treasury in 1801. The forest 
rules were relaxed in favour of both companies, so as to allow them 
entire control over the fuel supplies, and eventually in November, 
1862, both companies wero amalgamated under the title of the 
North of India Kumaon Ivon Works Company (Limited). Soon 
after the formation of the company instructions were received from 
the Secretary of Statu to construct a tramway to Klwrju on the 
Bast Indian Railway, chiefly, it would appear, to afford tin outlet for 
the iron manufactures of Kjimaon, Tho tramway was to be laid 
with cast-iron rails manufactured at Dohclmnri, ami the company 
lost, no time in making several thousand mounds of pig iron. 
Before the rails wero made, however, the Government announced 
its determination not to undertake this line itself, hut to hand its 
construction over to the Ouclh and Hohilkhnnd Railway. It was 
essential to tile success of tho enterpiizo that some such outlet 
should exist, and the company accordingly determined to closo its 
works for a time and await the opening of the line. 

A license was granted by Government, but, unfortunately for 
tho company, not executed till it was too late, and tho deed of 
agreement contained briefly tho following dense,s :—1.—That a 
capital of <U lakhs of rupees should he paid before execution of tho 
deed. 2.—That tho company should pay Its. 83,585 as the liquidated 
value of llio works at Dehclmmi,Ramgarh,andKhvnpaTill, madeovor 
to them by Government, in four instalments, on or before the 1st Sep¬ 
tember, 1862,18(53,186'!, and 1865, respectively j and in default of one 
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payment (.Jin whole to become immediately due. 3.—To pay yearly, 
for the Jfiisfc lliree years fiom 6th Jimo, 1361, a rent of Its. 1,600, 
and thereafter a yearly rent of Its. 2,500 and a royalty of one 
rupee per ton of east or wrought iron produced, and eight- annas 
per ton of iron ore raised and sold without being smelted ; the said 
royalties not to he paid unless thoy exceed, and only so far as they 
exceed, the rents of Its. 3,500 and Its. 2,500 before named ; 
payments to bo made on the 1st May yearly. 4.—To erect during 
the third, fourth, and fifth years suitable furnaces with requisite 
appliances for the smelting or blasting of iron (no number men¬ 
tioned), and during these third, fourth, and fifth years to manufac¬ 
ture at least 750 tons of iron per annum on ail average, an<I 
thereafter till the end of the, term of 50 years manufacture 2,500 
tons of iron per annum on an average of three years, to be struck 
m May each year. f).—That the area of the forest at the close of 
every ton years should he covered with at least nine-tenths of such 
timber like trees as stood upon it at the commencement of the 
term, and when less than nine-tenths the, company should plant to 
the necessary extent, failing which they should pay for each default 
Its. 20,000. 0.—-Not to transfer their lease without the consent of 

Government. 7.—To keep all roads (not being public ways made 
by Government) used by them in repair, also their works. 8.—At 
the close of their term remove their buildings, &c., first giving 
Government fho option of purchasing them at a fair valuation. 
6.—On the failure to pay or manufacture as stipulated, Government 
to enter upon and possess the works. 10.—But if Mich failure is 
not due to the neglect of the company, they shall he free from such 
penalty. j 

The purchase-mon^y/'pf the Ivhiirpa Tal works was alone paid 
up, but the forfeitures'clause was suspended by the local Govern¬ 
ment in 18(58. The forest tract was never given over U> the company 
in the meaning of the agreement, buL its revenue lias been sepa¬ 
rately collected and credited by Government. The license was not 
sent up from Calcutta till June, 1861, by which time the company 
had begun to see that the speculation would not turn out a profitable 
one. In fact the license deed was not prepared for signature nnlil 
after the company lmd suspended operations, and then it was ruled 
by the Solicitor to Government that it ought not to be signed. Tho 
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map of the tract to bp given over to the company was not completed 
till 18(50. So much for tlie relations of the company to Govern¬ 
ment, and the delay in dealing with its affairs which has been 
shown throughout In June, 18(51, permission was obtained for 
the company’s manager to draw against their capital. This was 
expended with little result, and in 18(54, as above mentioned, the 
company was wound up. This result was in a great measure, no doubt, 
due tu the company being unable to raise capital in the market, 
<n\iug to the tie feet, or rather the want, of title, winch appears to ho 
asoribable to no fault of their own. Since 18(55 correspondence 
lias been carried on in reference to the affairs of tho company and 
plans hale been proposed for its resuscitation. In 1872 tho works 
were visited by Mr, Jones of the lloorkeo Workshops and valued; 
lie made them then worth Its, 1,28,733, with u debt to Government 
of about Its. 80,000. There can be no doubt that the works can 
hardly be said to have had a fair trial, and the valuable opinion of 
the Commissioner of Kumaon may ho quoted to the effect that 
tlieio Is every reason to bolievo that, if eaiofully supervised and fed 
with capital, the works should at least turn out as favourable under 
any circumstances as the Hast Indian Jtailway. There is no doubt 
that, in tho distance, the fuel difficulty exists, but at Delichauri and 
Knhidluingi tor many years this can scarcely be fell, and under 
penalties to replant, tho company may fairly he allowed to have an 
unlimited supply from the neighbouring forest. At It uni garb it is 
doubtful whether iron manufacture will pay, ns the oro, though of 
Dio finest quality, lies at a Considerable distance from any forests 
of any considerable magnitude, so that until it has been definitively 
settled whether coal does or does not exist in Kumaon tho eventual 
absolute success of those Kumaon mines must remain problematical. 1 
Tho increase of railways in Northern India and tho development of 
the resources of this province must sooner or Inter press these diffi¬ 
culties into notice, and they will then obtain a final solution. “Too 
much lias been written and too liltlo done” hitherto in this direction. 

In reviewing tho causes of tlio poor returns from tlio different 
Cannes of present poor ™inos, one that presses itself into notice on 
returns, the most cursory inquiry is tho comparaf ivo 

1 For tho nmlcimlB for tins nolo I nm indebted to the office of (lie Coin* 
mifisiimcr of Kmimon and a nolo drawn up by Sir Henry Ramsay, than wliom 
tho Company ami Kumaon has no more warm well-wisher. 

31 
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inaccessibility of the principal mines. CThc copper mines of Him anil 
Gauge li, equally with Tokhri and Dluinpnr, arc situated on high 
cliffs in the interior. The talcoso and calcareous formations in 
which tlio ores are found occupy the high precipitous mountains 
which build up tho outlying spurs of tlio principal range, and some 
lie within it. This chain itself is metalliferous, ns tho lead mines at 
Ghirti between Milam and Nifci, tho copper indications at Tola and 
elsewhere in tho Juliar country, and the copper and iron mines at 
Polar near Kudrnntli combine to show. Tho absence of coal and fho 
increasing cost of wood fuel, with the distance it has to be carried 
when the forests near the mines have been exhausted, materially 
enhances the cost of production, while the difficulties of carriage in 
the tracts where the mines lie are often such as almost to preclude 
the transport of ore for smelting, and tho forests in the noighboiu- 
hood of most mines only suffice for the most moderate requirements. 
Another difficulty is tho want of labourers. The present work- 
men only coma to work in tho mines from tho hitler end of 
October to the beginning of April, and many of the less pro¬ 
ductive mines have been abandoned owing to tho miner class 
turning to agriculture and to supplying tho labour market at. 
lhiinkliot and Naim Till. This want, however, could ho supplied 
from Nepal weio regular wages and constant employment once 
established. Boa-borne copper, though inferior to native copper, is 
from its cheapness preferred, and until capital is invested In opening up 
tho larger mines and conducting tlio wholo operations on a sufficiently 
large scale to warrant the permanent investment of capital in 
machinery and proper furnaces, and other appliances lor tho more 
economical working of the ore, mining enterprise, must remain as it 
is—a- practical failure in this province. It may ho said that those 
extended experiments have already been tried in the case of tho 
Kumaon iron works, hut this remark will scarcely apply, as that is 
another of those unsatisfactory operations which stepped just at the 
point where iuvther progress would have decided the question for or 
against tho possibility of making mining speculation a romunorativo 
one in ICumaon. X shall now briefly describe tho mode of working 
and the financial results of tlio settlements of the revenue from 
mines from tho official reports and papeis beforo describing each 
mine. 
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The mode of working the mines is the same in Grarhvnl and 
Kutnaon, and fclio suggestions for its improve¬ 
ment will serve for all clashes of minerals. A 


Mode of nnruii? 


gallery or passage is cut in the face of the hill with such slight 
declivity outwards as is sufficient to carry off tho water. These 
adits have more of the nature of burrows than that of the shafts known 
in European mining. The section is always small, and in those parts 
where the hardness of the rock occasions any difficulty in working tho 
passage is scarcely sufficient to admit of a person in a creeping posture. 
In no place will it allow of an erect position. Where necessary, 
frames of timber formed of unsawn branches of trees, rudely and 
even carelessly constructed, are set up to support the roof and sides. 
Accidents are therefore not uncommon, and the frequently falling 
in of the mines is one result of these imperfect protections. 1 


Mode of excavation. 


Tho ore as well as the rock is excavated by a very different 
kind of pickaxe, the handle being made of 
a piece of -wood with a knob at one end, into 
which a piece of hard iron is thrust and sharpened at the point. 
This with a miserable iron hammer, wedge, and crowbar, constitutes 
all the apparatus that tho native miner has to depend upon. It is 
plain that with such tools no hard rocks can bo penetrated nor can 
the softer ones he worked with much facility, and to this fact may 
he attributed the universal smallness of the passages throughout tho 
mines, as the native minor can havo his passage no larger than tlie 
rock which encloses the ore and its matrix will admit of. Propor 
pickaxes and steel gads (wedges) should therefore be substituted 
instead of the inefficient tools in use, and when blasting may bo 
required tho necessary materials should be. provided. The miners 
work during tho day, using torches made of dry pine, and clear 
out, on an average from ton to twelve mannds of ore. 

Tho ore is removed from the mine by hoys, who pick up the 
stuff with their hands and put it into skins, 
which they drag along the floor by moans of a 
rope and cross handle attached to their neck to the entrance of the 
mine. In most mines the greater part of this work must bo done in 
a creeping posture, the string from the skin being fastened around 
tho waist of the draggor. In place of this method whoebbarrowe 
1 Paras. 11), 20, Captain Herbert’s icporf, already quoted. 


Removing tlic ore 
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or sledges on four wheels and shovels should ho used when tlio 
passages are enlarged and properly supported with sawn timber. 

The ore or dhun being delivered at the mouth of the mine is 
reduced to a small size eifclior by tlio waler- 
Cnuslmigihc oic. m p} or by the manual labour of womon. A 

largo stone is placed on the ground on which tlioy lay the ores ; they 
then,'-either with a stone ora largo hammer, and more frequently 
tlio former, proceed to pulverize the oro and pick out tlio im¬ 
purities. In this way a woman may manage, one to two mannds 
(82th avd.) a day, according to the hardness of the ores. In Corn¬ 
wall a woman will pulverize from 10 to 15 ewt. per day, according, 
as in tlio former ease, to the nature of the ores. The method 
in practice there in, lirsh, to dispense with the pickings .secondly, 
to have the ores olovated, so as to enable the individual to stand 
while working, and to have a plate of iron about a foot sqimro and 
two inches thick on which the ores are broken with a broad Hat 
hammer. The impurities are then finally separated by a peculiar 
mode of dressing the ores with a sieve, by which a boy gets through 
with from one and a half to two tons per day. The ores are 
convoyed to the women, and from them to the boys by a man who 
attends for that purpose. 

The washing of tlio oro in ICunmon also is performed by women, 

„ who curry the stuff in baskets from the 

C’lcivmng the ore. . 

entrance of tlio mine to a stream, where (bey 

contrive by dabbling it with their hands to wash off the mud and 

finer particles of tlio earth. They then proceed to pick out, all 

fhe pieces of ore I hey can get hold of; or, in the ease of what. 

may be submitted to the water in a commuted state, they work 

this against the stream, so ns to gather it clean at the head of a 


{"^leaning the ore. 


small pit by handfuls j but, from the had construct ion of the pits, 
at is with difficulty that this is performed. After picking up any 
larger pieces of oro which may have gone hack with the stream, 
•they scoop out the refuse with their hands, and then proceed with 
another charge. Jn Cornwall, one woman provided with a wheel- 
harrow and shovel for the conveying and washing of the ores, and 
u hoy with a sieve for dressing them, as formerly mentioned, would 
accomplish a task equal to that of ten women on the system 
described. 
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Drainage. 


Tho drainago of the mine is managed in a proper manner by 
an adit. But whenever nny attempt is 
made to go below it, as is the case in most 
if not all of the mines, the water is then raised in wooden buckets, 
handod from one man to another until they reach the rnlifc into 
which they are emptied. In this manner six, ten, or even more 
men may lie employed, whilst only an infoiior number can be spared 
lor excavating the ores. At tire Sira mine, for instance, six men 
■wore found constantly engaged in lifting up tho water, and (hero 
v ere only two at the ores : the work done by these six men could 
ho effected with a hand-pump by one mail; but in order to keep 
the pump constantly going, two men might bo required, and the 
remaining four added to the number of those who arc excavating. 

The furnace of tho Jfhanmmi/a or smelter is very simple, and is 
made of common stone and clay faced with 
slabs of quart host schist, luted with a com¬ 
post of chaff and clay. It is about 3^ 7 long by 2\' broad, with an 
ash-pit about six inches square, nil of which arc built insido a house 
about 12' by Id', of which the roof is composed of planks. (Figs. 
A, 13.) Tho opoiation of smelting takes about 28^ hours, during 


.Smelling tlic ore. 
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-which time the tiro is kept up, and after that the facing slabs and 
luting require renewal. The implements used arc a crowbar, poker, 
shovel, and a pair of buffalo hides, dressed whole, to form tho 
bellows, tho neck of which forms tho nozzle, and the buttock tho 
valve for the ingress of air. Tho hides for making them are 
worth Its. 12 apiece. 1 Tho furnace being freshly luted, the ash-pit 
is tilled with charcoal dust and chaff, and a tiro being lit, six 
baskets of iron ore, each containing about thirty acre (the ser = 2lb. 
2oz. avd.), arc placed round tho fire. The blast is then commenced, 
one bellows being inflated while tho other is undergoing depletion. 
In about half an hour the slag commences to flow from tho floss- 
hole, which is kept open by a poker. In about two hours more, 
the ore having subsided considerably, two more baskets of ore and 
a corresponding supply of charcoal is given with « new luting 
for tho bellows nozzle. In another two hours, this having also 
subsided, tlio charge is deemed ready. Tho fire is then raked 
out through tho flosshole, and tho charge, consisting of a pasty 
mass called phalka or jhatij, is shoved out with a ei owbar by tho 
smeltor. Tho same operation is repeated until seven blooms 
arc obtained, consuming thirty-eight basket g of ore, tlui'ty -0110 
of which are converted into tho seven blooms, and tho remainder, 
comprising tho partially roasted oro, becomo the property of tho 
smelter. The charcoal consumed weighs .‘HO sera, or a little more 
than tho seven blooms, which weigli ,127 sors, or about ono-third 
of the oro expended (930 sers). Each bloom consists of throe 
qualities of metal, all intermixed with earthy particles. These are 
kopfc separate, and tiro broken into small pieces before being sent 
to tho khutauniya or refinor. 

The furnace of the refiner is smaller than that of the smelter, 

„ . , and the implements required arc a pincers, 

Refining the ore. , . . 1 ’ 

poker, two or threo sledge-hammers, an 

nnvil, and bellows. The fire being lit, a mixture of one-six lb of 

first quality, one-sixth of second quality, and the remaining two- 

thirds of third quality, in all about six sors of bloom melal, is 

placed on tho hearth opposite tho bellows, with tho larger pieoos 

nearest the fire. The blast having commenced, in a quarter of an 

hour the slag begins to flow, and in another quarter of an hour tho 

1 Rcckett, III., Bel. Itee., N.-'VV.F., 25, 
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metal (now u porous, pasty mass) is taken out of the fire and 
subjected to the blows of two or more sledge-hammers; the blows 
being slight at first, to prevent the metal flying into pieces, but 
as it becomes more solid, they are given with the full force of 
the workmen. Meanwhile a fresh supply of bloom-metal is placed 
on the hearth, as at first. The hammered mass, after several 
hammorings, assumes the shape of a small bur, weighing one and 
a (piarter set* ; it is thick in tho middle ancl tapering to oiLlior 
extremity, and six ser- of charcoal liavo been used in. its formation. 
This liar is now fit for tho market, and is called by the workmen 
phala , but by the plains-peoplo pain. The charcoal used by tho 
refiner is made from, the dry trunks of fir trees which have been 
felled for two or more years, while that made use of by the smelter 
is made from small green wood. The refiner class is subdivided 
into another, called Bhmleliya, who, instead of making the iron into 
bins, manufacture it at mice into cooking utensils. Nine hundred 
and thirty sera of ore produce 827 set's of bloom-metal, which in its 
turn produce 82 sers. of marketable bar-iron, or only 8*8 per cent. 
Tho bloom operation consumes 810 sors of charcoal and tho refining 
process (hi7 sors, so that for every ser of iron produced 8'2 sors of 
charcoal are consumed. The Swedish furnace only consumes 1*33 
times the weight of tho iron pi oduced. 

Tho mines aro leased for a term of years to contractors for a 

_ , . certain sum, and tho lessee collects for tho 

Divi&ion of piofiis. 

season from the dure,rent classes oi workmen 
at the following rates: from each son or miner Bs. 2^; from each 
gang of smelters Its. <1 £; from refiners of the Khatauniya class 
Its. 4£, and from those of the Bluideliya class Its, (>. The minor is 
originally sole proprietor of tho ore, which ho takes to the smelter 
to reduce into blooms, giving him for his trouble one basket of ore 
(30 sens) and ono basket of charcoal (5 sers) for each bloom turned 
out] also for each set of seven blooms 16 sers of grain, and food for 
one man for four days ; and at the end of the season a suit of clothes. 
Sometimes, howovor, owing to the smelter being largely in debt to 
tho miner, ho does not receive any charcoal from him. The smelter 
can only work for certain miners, generally five in number, not 
being allowed to work for any other minors; or, in other words, 
each party of fivo miners employ one family of smelters exclusively. 
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Each party of smelters most consist of at least live persons, mil. 
tlioy generally count eight to ten persons. Tint duro of each party 
of refiners is one half of the bloom-metal made over to them to 
refine, no further remuneration being allowed them, llnlmers, 
unlike the smelters, are not bound to work for any particular 
person, hut may work for any one that chooses to patronizo them. 

In tbo rousting and smelting of the oro (Japtain Herbert 

Improvement peeled In recommends » f ™vci'l.ra"‘tay il ''- 

appliance's, liacos for these two different processes. An 


CJiill furnace, 


o\'coUcnt matorial is at hand in the indurated Uilc known as polstono, 
which, though soft, is infusible. Tho simplo blast furnace in u»e in 
Chili would also be an improvement. It is of a circular shape, 
similar to a lime-kiln, covered with a dome to confine and concen¬ 
trate! the heat. The ore is arranged in it in 
alternate layers with the fuel, which is wood, 
and being lighted it continues burning for a considerable time. 
'When required, the heat is urged by a double pair of bellows 
worked by a crank turned by a water-mill. 

The methods of reduction practised in England, where tho 
subject is best understood, vary with the ore, 
English system. and even with tho establishment. Tbit file 

differences are trifling and only affect tho minor details. The two 
groat objects to bo effected are, first, by a proper calcining heat to 
drive off the volatile ingredients sulphur and arsenic, and to oxidate 
tho iron, thereby promoting tho fusibility of the oro and consequent 
.reparation of the metal from the scoria when in fusion; and, 
secondly, by an intense and properly continued fusing heal to effect 
the vitrification of all the impurities which thus form a slag at iho 
top and are skimmed off while tho metal sinks down in a compara¬ 
tively pure stuto. To promote this vitrification of tho ingredients 
occasional additions are made to tlio ore as tho. case may seem to 
require, though in general tho run of tho ores is such as to require 
little beyond a fow slags of an old smol ting. The operations of roasting 
and smelting are repealed several times, eaclpsmeltiug being followed 
by a roasting, to expedito which effect in tho case of copper the ore is, 
after each smelting but tho last, lot into water to ho granulated. This 
separation of the metal into such small purls assists the calcining 
power of the furnace, and the work is more speedily effected than if 
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performed on the mass, After the Inst, ■‘minting comes the process 
of refining or poling, which consists in keeping the copper in a 
melted state covered with charcoal, and introducing from time to 
time a wooden pole into the melted muss to produce the ovolution 
of gaseous matters. Lead 1 * sometimes used both in Hungary and 
England to expedite the previous operations of the refinery. The 
oxides of this metal are amongst the most powerful vitrifiers known. 
As such they are effectual in the as-ay and refinery of the precious 
metals, and as such they may he also used with copper. But the 
process requires attention, for if not- stopped in time, or it’ too much 
lead be added, the copper itself will he oxidated and vitrified. 

The process of manufacturing iron from the ores is different 
from that of copper, inasmuch as none hut tho oxides or carbonated 
oxides of tho former metal are over employed. In tho copper ores, 
that Is in those which occur in any quantity, the metal is combined 
with sulphur, which can only he driven off’ by repealed roastings. 
In the iron ores tho metal is united to oxygen and mixed with 
vtuious earthy impurities. In reducing these ores, then, there are 
three distinct points to ho attended to: first, tho provision of a 
substance which shall effectually take tho oxygen from the ore, 
leaving tho metal mixed only with its earthy constituents ; second, 
the proportioning tho flux used to those earthy ingredients so ns to 
insure a complete vitrification of them and separation from tho 
metallic particles; and third, a sufficient boat to fuse the latter, that 
the separation and reduction may ho more complete. Tho first 
point is attained by using a sufficient quantity of charcoal in tho 
reduction of the ores; tho second by adding, as the ore may require 
it, lime,stone or other flux ; and the third point is only to ho effected 
by using a powerful blast furnace. 

It is not easy to give the outturn from the mines, the arrange¬ 
ments are so intricate and tho returns so 
imperfect, In 1808 about 29 mounds of 
copper wore raised from the Knmaon mines, and in 18(19 the same 
mines yielded tho same amount, of which 21 niaunds wore exported. 
The Dhanpur mines in Garhwul yielded 10 maurnls of copper in 
1809, hut every year since the produce has decreased. In 18158 the 
Kuma&n iron mine a yielded about 2,000 maunds of metal, and tho 
Garhwul mines about 1,732 maunrls, while thn returns of 18(19 give 
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5,153 nmimds for Kumaon mnl 523 mmmd.s for Gnrhwnl. Besides 
this nn immense quantity of copper is imparled inlo Kumnon in tho 
shape of manufactured vessels lor culinary purposes: about 2,000 
luauwls of iron also aro imported from (ho plains against 155 
maunds exported. No reliance can be placed upon the estimates of 
outturn in recent years, its the mines have boon leased for a term of 
years, and tlic lessees aro not inclined to have their affairs too closely 
examined. 


Previous to the Gorklnlli conquest of Garb will the coppor mines 

, of Nilgpur ore said to have yielded lis. 5,(100 
Financial remits of tlm 1 

settlement of die I'cvcnno UK. a year, or about Jib. 3,600 ol our 
fieri red Dam inuicmte. „„ . , rnK„ .. , „ • i .« 

money, llie on tiro mineral revenue ol 

Ivumfion and Garlnval, including mint duos 1 on Iho coinage of coppor 

pieo, had fallen in J812 lo Its. 4,800 Uk., equiudent (o Its. 8,(100 

"British currency. 1 This was mainly due lo tin* neglect of the 

Gorkhah Government, umlor which I tic mines had fallen in and 

become choked with rubbish. Their suspicious policy proven led 

them from trusting their own officers, whilst their want of probity 

precluded any private person from venturing to sink the enpilid 

necessary to re-open the mines. In 1815 the Nagpur mines wore 

leased for Its. 10, and in tlic following year for Its. 15, and with tlio 

villages attached to them seldom brought in more than Iks, 1,850 a 

year, whilst thoso in TCumaon wore leased at Its. 850 a year. Up 

to the year 1820 the revenue of the Kiiiuaou mines was included 

in the assessment of pargana Itamgarh, and that of the Garlnval 

mined in pargana Dhanpur, and subsequently was accounted for in 

the returns of the pargana within which they are actually situated. 

Between the years 1815 and 18J.0 the revenue derived from mines 

averaged as follows :—• 



Kiimnon. 

Qavhwnl. 

Total. 


lb. 

Its. 

its 

Copper 

... HOI 

2,088 

2,8S7 

Iron ... 

... 1,905 

220 

2,181 


2,70« 

2,812 

fi.018 


The highest mineral revenue of the province for any one y.on r 
amounted to Its. 5,117, This return was not altogether duo to iho 


1 Thcue mint (lues were collected for a few years under llrilif.li nde at (lie 
milled of Dhanpur ami Gnnqoli, and at onc-lmlf j,ci cent, yielded a revenue of 
Its. 1100 ft yean To Hoard, dated GUi August, 1821. 
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mu el ting of ore, ami included the land revenue of villages attached 
to the niine^ for the location and support of labourers. Mr. Beckett 
in lii» report 1 on the settlement of Gailiw.'tl gives the 1 evenue of each 
mine from 1839-40 to 1888-04. The revenno every fifth year from 
each class of mine daring this poriod was as folloivs:— 


fifths of 
mine. 



1819-50 




Total 

ic venue from 
1838-3!) to 
1803-61, 


Its. 

IN. 

IN. 

Its. 

IN. 

IN 

IN. 


f.01 

727 

779 

130 

272 

131 

3,701 

('upper . 

I,!KW 

2,1/2 

2,138 

1,305 

81 

027 

21,301 

Lead 

... 

5 


3 

... 

10 

(il 

Tola! ... 

2,599 

3,174 

2,920 

1,738 

353 

771 

25,132 

N u m li e i 








of mines 








milked, 

24 

25 

23 

17 

11 

30 

70 


In 18(15 there were 24 iron, d copper, and 2 lead mines worked 
in Crnrhwal, anil o‘d iron, 35 copper, anil 3 load mines had been 
abandoned. The load mines have since been abandoned, and the 
reiouuo from copper and iron mines in 1878-71) was as follows:— 


1878 

1878 


Oojipci. 
11 h a. p. 
86 8 0 
80 0 0 


lion. 

IN. n. p. 
136 12 0 
153 8 0 


Total. 
IN. a. p. 
223 4 0 
242 8 0 


There are no stalls tics of outturn for these years. 

In his ICuinaon settlement report Mr. Beekott gives the revenue 
of each mine from the year 1814-45 to fclio year 1872-73. The 
revenue every fifth year from each class of mine during this period 
was as follows :— 


Class of 
mine. 

1848-49. 

1853-54. 

1858-59. 

18153-64. 

1868-69. 

1872-73. 1 

Total 

revenue fiom 
J818-19 to 
1372-73. 


Its. . 

Its 

IN. 

Its. 

Its. 

Its. 1 

Its. 

Copper .. 

1U0 

48 

Ml. 

120 

07 


2,831 

IlUll 

2,271 ! 

1,751 

1,532 

870 

029 

Blip 

46,m 

Total 

2,371 

1,799 

1,532 

990 

990 

1,150 

■18,957 


1 Allahabad, 18011. 
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T]ic following quotation fiom the (Jommissionor’s report in 1874 
gives tho opinion of those host acquainted with tho subject on the 
future of the mining industry in Kumaon :—“Iron and copper 
abound, but at the present value of labour the mines are worth very 
little. The sons or miners have, as a rule, given up their old trade 
and taken to contracts. Tho great attraction to miners in former 
times was the cheapness of grain in tho lvhetsari valley, where iron 
was most extensively manufactured. This advantage no longer 
exists, for tho miirkofc at ILmikhet has doubled the price of grain, 
and tlio minors would be no longer content to exchange their labour 
for tho small profits on iron. Copper mine* aro in no greater 
favour. Formerly some villages where tho miners reside were 
included in tho mining leases of Tuimnon and Guvhwtil. These 
villages liave boon settled with tho miners, therefore they aro no 
longer servants of the contractor. Ten gardens and other labour 
markets offer much better terms Bum a contractor, who, at tho least 
possible expenditure, tries to make the greaiest possible profit. 
These contractors know nothing about the science of mining, and 
they have no money to expend in penetrating beyond (ho worked- 
out galleries. In fact tho mines have collapsed, and without consi¬ 
derable outlay no reasonable profit can bo expected. Labour is 
expensive, and "English copper can ho bought at a cheaper rate in 
the Almora bazar than the local miners can produce it with profit. 
I expect noil ling more from native potty contractors than a pittance 
which they can realize by flip resident miners working when 
convenient to themselves, when they give half of tho ore to tho 
contractors and keep tho oihor luilf. No doubt there is abundance 
of copper in Gaugeli; hut any mines, copper or iron, that are now 
worked barely produce sulHcicnt lor local consumption. Agrieul- 
iural instruments are made for the people of the surrounding 
country, and a fmv copper vessels, but all the mines in iho interior 
are in remote places, and too far removed from a good market to ho 
of much value.” 

Tho gold exported from Kumaon is either obtained from tho 
streams within the province, or is brought 
down by tho, Bhotiya traders from Tibet,. 
Although no mine of this metal 1ms hern discovered in the province, 
there are indications of its evidence in Garb with Tho sands of the 
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Ahiknanda, Pindar, and Sona furnish a small amount, of gold-dust. 
The Ganges also is auriferous as far as Lachliman Jhula, and the 
Bumganga for a short distance below its junction with the Sona. 
The washing is nowhere a profitable occupation, and scarcely gives 
an average of four annas a day for each workman. Tho gold 
obtained by washing the sands of rivers paid a small duty during 
the Grorldnili rule, and was leased with the forest duties for a short 
lime after tho British occupation, but the amount was too trifling to 
render its continuance expedient, and it was accordingly abolished 
by Mr. Traill. Undoubtedly a greater return might be had from 
tliis source by the use of mercury, as in Australia, for the purpose 
of separating tho gold from tho sand j for as this is aflorwaids 
recovered by a simple process of distillation, the expense would bo 
very little more than it now is. Captain Herbert found gold in a 
matrix of granite near the Alaknanda. 

The gold imported from Tibet by traders is chiefly taken in 

,, exchange for grain or cloth to balance their 

Tibetan gold mines. 

accounts, as rupees arc taken by them at 
the hill fairs for the same purpose. The principal gold mines in 
Tibet, sdr-chaku , are ten days’ journey beyond the borax fields 
further north and north-east in a district otherwise uninhabitable, 
named Sdr-bacltt/dd. These are farmed or managed by a sdr-pan or 
gold commissioner on a triennial contract direct from Lhassa. The 
lessee in 18-11) was also Garpan Urku-wa at Gar toll, and paid t 
lia. 17,000 per annum for the lease. He had 170 minors at vvoik, 
for whose subsistence ho used to send supplies from Pruang. It 
would also appear to ho sometimes the custom to sublet ‘claims’ at 
a fax of a sui'jao or jao of gold, about 7^ mnsbas, or ten rupees. 1 
The gold mines are worked by pit* and shafts under ground, wliero 
the gold is found in ib pure native state, and undergoes no other 
process than washing and shifting, and after that requires little or 
no refining. In Ibis state, lied up in little hags called sdr-ahu (II. 
phaiany ), weighing about 00 grains, it forms tho heavy currency of 
the country. A superstitious boliof holds ground that no largo 
nugget should ho removed, as it belongs to the genii of the place, 
hut the Ltuna of Giuiri is said to have one weighing nearly a am, 

I JI Slmrliey, .1, A. S 1km . XVIII. (2), 5 j T D. (Jnnniiiglmra, ibid, XIII.} 
HcubciL to CummiKsiouor u£ lumitiun, IDtli Jamimy, 182(1. 
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Gold is sold ;i,^ho same Pans as flic borax, and is imported to llio 
value of about Its. 10 to 12,000 annually. 

The gold in Live bags commonly current has usually not more 

than 7'73 specific gravity. Even the picked 
Thok Jnlaji'f nunca. .. . , , ... 

yellow grains have only a specific gravity 

of 31’90, showing that they arc alloyed with some other metal. 
The grosser impurities appear to consist of iron more or less 
oxidised. One of Montgomery’s pandits visited the gold mines 
of Thok Jalang in llohtoh in 1807, 1 and describes it as a great 
excavation from L0 to 200 paces in width and 25 feet in depth, 
access to the bottom being by means of sLeps and slopes, 
the earth dug out being thrown on either side. The digging 
is carried on with a long-handled kind of spado or an iron 
hoe, the iron for which comes from Ladak. A very small stream 
rims through the gold field, und the bottom is consequently 
a (pmgmiro during the daytime. The diggers dam up the 
water, leaving a sloping channel for an escape. A cloth is then 
Spread at fho bottom of this channel, and tho channel is sup¬ 
plied by one man with the auriferous earth, and anolhor gives 
water, so that the gold sinks to tho bottom and is caught in 
the cloth at tho end. Sonic nuggets weigh up to two pounds. 
Tho diggers come from the Tsang province round Shigntzo or 
Digareliu. There aro numbers of abandoned gold fields in different 
direct,ions about Thok Jalang, and probably u whole series of them 
from llohtoh to Lhassn. Tho Saipan levies a tax of about half a tola 
(.s aishii), or two-fifths of an ounce, from each digger. There is no 
wood, and water can only bo had from melted ice. A cold wind blows 
at all seasons, and, in consequence, the ton is of the diggers are 
pitched in excavations in the ground to protect them from this 
wind. Tho dried dung of yaks, ponies, and sheep afford fuel. 
The 'PiboLans cook and eat three times a day, their food consisting 
chiefly of boiled meat, barley cakes, buttermilk, and tea stewed 
with butter j they also smoko a great drub They always sleep with 
their knees elo.se up to the head and rest on the knees and 
elbows, huddling nil the clothing on to thoir hacks. The price of 
gold at Thok Jalang was about 5^ to ti rupees per sutV/m, or 30 
rupees per ounce. 

1 itec„G. I,, II. D.,;iu. 
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Silver. 


Silver was brought down to these provinces from Tibet 
in former times. If was imported into 
tlmt country from those surrounding it 
(probably China), and does not seem to he found in Tibet itself 
in any quantit}'. It was sent into Tibet in a crude stale in 
lumps called doja or tliuka, of a general value of Us. 1(15 each. 
Importations from that source have ceased for some time, owing 
possibly to the great and growing influx of silver in the shapo 
of rupees from British territory. Formerly all borax, salt, iC;c. t 
was bartered for gmin, cloth, &c., but now, while a largo amount 
is slill disposed of in that way (probably to procure actual 
necessaries), still, whether it proceed from the increase of trado 
and the portability of coin for hoarding purposes, or from the 
existence of a greater demand for silver in Tibet, by far the 
largest amount of borax is disposed of hero for British money. 
The Bhotiyas, too, state that our coin is largely cun ont in Gar toll 
and the other large towns, and is preferred by Lho inhabitants 
there to the coinage of other countries. They ask for the Che- 
hardddr linpai/a y or face-printed money. 1 The difference in the 
exchange now made up in Government rupees cannot lie less 
than eighty thousand to one lakh of rupees per annum. This 
trade in rupees dittos from about 1820, when they began to dis¬ 
place the Srinngari and LndAki rupees. 

The mines of copper in Kumaon and Garhwal have never been 
of much practical value either ns a source 
1 of supply for local consumption or ns 

offering a valuable return to labour and capital. They are still, 
however, deserving of notice, and wo shall now describe each in 
succession, commencing wilh the Gangoli mines in Kumaon. 

^ The Iti'u mine in pargana Gangoli is the most important in 
Kumaon. The oro is chiefly pyrites in a 
matrix of indurated and sometimes slaty 
tnlcoso and steatitic schists inclosed in dolomite. In some places 
the one, and in some places the other, forms the roof and sides of 
the mine. The dolomite has a largo crystalline grain and great 
tenacity, and forms a perfectly durable work when excavated. The 
schists when massive may ho depended on, and can ho easily worked, 

1 Lnwder in Rec. Geol. Snr. 


Rdi mine. 



2*0 


HIM V'TAYAN JHSTTtlUTS 


but, as a rule, I hoy occur of such inferior consistence, having 
much the appearance of re-uni Led debris, that they roijuiro support, 
anil often occasion much inconvenience and oven danger. The ore 
occurs in the schists in numerous strings, having every appearance 
of being loaders, as they are called, to solid ore, and forming a dis¬ 
tinct lode. Tim strike or direction of the strata is nearly W.-N.-W. 
to E.-S.-hh, dipping at an angle of about 45° to the N.-N.-E. Tho 
copper ore is accompanied by iron pyrites which are occasionally 
found in the pentagonal dodecahedron form, hut most commonly in 
such irregular and anomalous forms as can with difficulty he 
described. There are a few specimens of grey copper, hut the work¬ 
ing ore is undoubtedly pyrites. Oil visiting tho mine in IBM, 
Captain Drummond found the lodo about two foot wide, containing 
a good yellow copper ore, hut with u largo proportion of its matrix 
talooso, twenty per cent, only being metalliferous. The ore is 
extracted in tho usual way by means of drifts slightly inclining 
upwards, to allow for drainage. The adit at Captain Drummond’s 
visit was driven on the course of one of the hxlos which continues 
west about 60 foot, wlion it falls in with another lode that alters its 
direction to 15,° and afterwards to 30° north, inclining nearly 50° to 
tho cast of north. At that time the adit had penetrated somo IMS 
feet from the entranco. The ore had been taken away from beneath 
as far ns tho miners could excavate it, and the hollow had been filled 
up with rubbish. From above, too, tho oro was taken away as far 
as it was found productive. Tho passage varied from two to four 
foot in height and from two to two and a half feet in width, being 
bounded by the hard dolomitio rock which the miners did not 
know how to remove. In 1*1)8-69 these mines fell in and became 
Hooded with water. About a couple of hundred yards Lo the north, 
and in the same lull, is another similar deposit of copper. This 
used Lo bo laid open to the surface during tho rainy Henson, and was 
then allowed to fall in, so soon as the water employed by the miners 
to carry off the talooso mud from tho oro ceased to bo plentiful. 
This also lias ceased to be worked for somo time. 

In 1815 one specimen of fused copper from tho Gangoli mino 
Q ^ ^ and several specimens of the oro in matrix 

were sent to the Mint at Calcutta for assay. 
The report showed that the ore was mixed with arsenic and sulphur, 
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and produced 25 per cent, of malleable metal, but tlio specimens were 
too small to allow of any exhaustive examination of them. 1 In 182fi 
Captain Herbert valued the outturn at 35 per cent, of tlie pure oie, 
and in 1830 Captain Drummond gave the general result from tile 
pyrites in their perfectly pure state as about 30 per cent, of metallic 
cupper.® Pyrites, though not a rich ore, is the most important of 
any, from its abundance and from being generally more to be 
depended on for continuance than the richer varieties. In England 
moro copper is obtained from it than from all the other ores 
together. The Gangoli, Sira, and Sor mines were farmed from 
the conquest until 1828, when they wore leased for one year to the 
miners, 3 and were again farmed at a i educed rent in 1838. In 
1815 they yiolded a rovonuo of Its, 850, increased to Its. 1,201 in 
181!) and 1820, and to Its.'1,215 in 1821 and 1822, hut in 1874 
the whole of the coppor mines of Kuiuaon brought in a revenue 
of only Its. 30 a year. 

The Sira mines m Patti Barabisi in pargana Sim are situated 
on the northern side, of a lull somewhat 
' ila mi!u3 ' higher than tlio one at Itiii. The ore hero 

too consists of copper pyrites, accompanied by iron pyrites in a 
gangue formed of dolomitic and tulcoso rocks. In 181(>, a specimen 
of copper oro from the Sira mine was sent to tlio Mint at Calcutta 
for assay, with tlio result that it was found to contain only 24 per 
cent, of malleable metal, so that it was thought that this mino would 
not repay the working. 4 Captain Drummond found that nearly 
thirty-three fathoms from tlio entrance the adit struck on a copper 
lode on which a level passage was driven that continued westward, 
its course being about 10° south of west, and the dip northerly 
from 45° to 30°. Tlio ore was harder and more mixed with iron 
pyrites than the oro at Ihii, At the end of the level a second lode 
yielding a poor oro was mot, and beyond it a pit was sunk which 
seemed to have yielded in former times fair returns. 

Tho Gaul mine in Patti Kliamhi and the Bor Giirang arc simi¬ 
larly situated, but the ore produced is in 
i Gaul: Pov Gumng. J ,, , . , . „ 

very small quantities, consisting ot grey 

1 To Government, ilaltnl Hfch June, 18115. From Government, dntert 13th 
.Tnmnvry, 18115. 4 Hue Inrtlim? Slat. Kind , p. 3V.5 : ,1 A. S. Pen., VII., 983 

8 To llotiril, tinted 2nd January, 1829 ‘From Government, dnled 13th 

Jrumvry, 18115. 
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copper, copper pyrites, and carbonate of copper. Steatite and lime¬ 
stone are the neighbouring rocks, the steatite forming the gtmgue. 
The Sor mine had not boon worked up to 1838, although a lease at 
a small rental had been taken out in 1821. 1 Captain Herbert notices 
that all those ores are free from the presence of arsenic, which, above 
all other metals, deteriorates tlio quality of the copper and is most 
difficult to remove. 

In digging the foundation of a house at Ilawalhagh the workmen 
came on a vessel containing three crystallized 
Roumoiiite. specimens of bournonilo, the triple sulplnirot 

of copper, antimony, and lead, mid the only trace hitherto dis¬ 
covered of its existence in these hills (1828). Copper pyrites 
also exist near Gtmai and Phadiiili in Patti Athgaon in purgana 
Gongoli ; at Bujiil and Jkifchayat in Patti Bel in a matrix of steatite 
and feldspar ; and atTamha ki'uiin Patti (langoli m n matrix of tal¬ 
dose rocks. There are small mines in Patti Giwnr, at Chin kn Kali, 
Beler, Sor, and at Kcinakhofc, on the cast bank of the Ladhiya river 
in Kali Knmaon, 


The copper mines of British Garlnvdl are moro extensive and 

„ . „ , „ lmvo always borno a higher reputation than 

Copper minca of Gnvhwiil. ' JL . 

thoso or lutninon. llio principal itro situ¬ 
ated at Dlmnpur and Dliobri in pargana Dowalgarli. These mines 
yielded a considerable outturn in former times, but of late years 
opei ationa lmvo not been so vigorously earned on, owing to tho 
intricacy of tho workings, and tho idoa prevailing among tho minors 
that very littlo ore remains in tho mines. 


Tho Dhnnpur ni'mo is situated on tho north side of a high and 

procipitous range in compact dolomite. 2 Tho 
Dlmnpur mine, , ^ 1 

ores are principally copper pyrites and grey 

or vitreous copper ores, with tho red oxide and green carbonate in 

smaller quantities, tho hitler being scarce. Tho ores arc found in a 

bed about fifty to sixty foot wide, which runs nearly north and south, 

and underlies cast about one foot in tho fathom. It is divided by a 

bed of pots tone or indurated talc, which runs through tho copper 

formation longitudinally, conforming to the strata and having a frith 

1 To Dom'd, dated 14th February, 1H2Q. 2 Mr. Wilkin >h rejiojl, J. A, Ft, 

lion., XII., b)-J , ReckondoiFa report, ibid, XIV., 171 ; Captain IleibOil lo (Join- 
missioncr, 10th January, 18i!(i. 
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oi- flukan on tke western side. The seams of ore are sometimes one 
fool in thickness, but seldom move than one inch. In his report on 
Dhanpur, in 1811), Mr. Traill declared that these mines were inca¬ 
pable of much improvement, and that the ore produced was not rich. 
The lease of the mines, including the twenty-two villages attached to 
supply the requisite labour and grow grain for the minors, was fixed 
at Its. 1,850 a year. Up to 1829 there was little improvement, as 
the lessees were too poor to undertake the cleaning out of the mines, 
and no capitalist would venture to take them. 1 In 1838, the best 
seam or vein seen by Mr. Wilkin was not more than half an mch 
thick, and in 1841 the best lode worked was about two inches. The 
veins are very close together, and being softer than the matrix, the 
ore used to he first removed, and then tho miners burned the rock 
with wood and threw water on it to facilitate removal. The red 
dolomite is of such a consistence as to seldom require props for its 
support, thus enabling the miners to dispense with wooden frame¬ 
work and to work all the year round, while the situation of the mine 
on the top of a hill admits of adits for drainage. The interior 
con.si.sls of a network of chambers from end to end. 

Tho Dhobri mine is situated on Iho south side of the Dhanpur 

range in very nearly tho same kind of rook 
I llUobu rnrno. ® J J . 

as the Dhanpur mine, but m this mmo most 

of tho veins are horizontal, miming along the side of the hill. At 
the surface they are very small, containing oxide of iron and green 
stains of copper, and occasionally copper pyrites. The present 
working mine is not extended very fur from tlio outside of the pre¬ 
cipice or surface, tho ores being much tho same near the surface as 
at a distance from it. When the miners find their passages grow¬ 
ing long and tedious they begin outside on a new vein. There are 
seveiul old mines west of the Dhobri village j one of them is very 
extensive, and tho oros seem to have been most abundant when the 
horizontal vein was crossed by perpendicular ores ; but the whole of 
the horizontal vein has been taken away. The most western of tlieso 
veins is said to have boon very rich, but it fell in about the time tho 
Gorkhdlia entered tho province, anti has not been opened since. The 
ores of tlieso mines are principally copper pyrites, containing 25 per 
cent, of copper. Thcro is water for machinery about a mile and a 
1 To Government, dated Htli February, 182S), 
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lalf below ilio inino, anil wood for nil P*^ 

Tlun-o is another mine on thus range at Maulgin, said to lie m the 
s . llll0 jo 0 ] C as the Dhobri mine. There arc other mines of both 
copper and iron in Dluwpur, but few of them are worked, anil they 
aro for the ,no*t part of little value. The mines were leased m 
1872 to a European, but own then western intelligence and energy 
couhl not make tlmm a remunerative investment. ^ There is ft copper 
mine in Patti Loblm at Agar Sera 1 in tho face of a precipice on tho 
right bank of tho Hiungangu river wliiclnvaa leased m 1872 ior three 
rupees. Tho lessee., however, makes little profit, as the shafts have 
been sunk so deep that men are afraid to outer them, and the ruck is 
too hard to allow of fresh shafts being driven, unless at great expense. 

Tho Pofchri copper mines early attracted tho, attention of tho 
Government of tlio country. TV many 
Tlia I'okUu mmes. y flJlVfl they hud boon worked by the Gbirhwal 

Ihijits, and subsequently by the Qorkluilis. They consist ot several 
separate mines ; that known ns the OhumnnUiyo is si United in tala 
whioh rests on dolomitic limes tone. Tho 
Ulmnmntuya inil ‘ e ' lode after crossing the ridgo cast of tho mine 
enters a very compact basin, in which is situated tho Pained mine. 
This has not boon worked much, owing to tho softness of tho 
talc anil tho abundance of water, but it is said to bavo a good 
lode iu one part of it. The lode then crosses tho hill near iJeotMn, 
a small village above tho mine, and is found near Giigli and 
ICcswara, whoro some ores have been extracted, but have never 
proved very profitable in working, 3 

The Itujit’s inhio is situated about 450 yanks north of the Chmi- 
matLiya mine in common dolomito which 
Rnjfi rests on talcoso schist. A slml'b of 70 

fathoms was dug by the early workers mooting an adit which must 
have boon driven over 100 fathoms through dead ground. Several 
other adits wore driven, and when they fell together, about ono 
hundred years ago, there were three places whoi-o coppnr was 
found—iho Chtja Chuuk, Kiivera Ohauk, and Jlhartwiil Kua, all of 
which have now fallen in. Tho produce was about .300 sons of oro 
si day, yielding 2b per cent, of copper. Two-thirds wore claimed 


* I)CHc'ibc<ll».y Beckett in K«‘I. Tire,, N-W P., Ill,, N. S, ,171. » Fov 

clef' Us o Ihesr Minn'S fcre Ur Wilkin's jonuHmJ. A b. IJcu., XII.. J.1I. ami 
UufiW*- 3 il m \but, XIV., 171. 
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by the Raja, nnd tho remainder was left to the miners, who had also 
grants of larnl free of revenue. Tho experiments of Mv. Wilkin 
already noticed were confined to these two mines and a new 
mine which he opened close by. In the new mine the lode was 
very promising and yielded good specimens of oros near the surface, 
but at a depth of fifteen fathoms it became poor, and was consequent¬ 
ly abandoned. During the time the experiment lasted the expen¬ 
diture on tho Chaunvattiya mine amounted to Its. 2,847, and the 
return in copper to Bs. 231, besides about three to four hundred 
rupees worth of ore. Its. 347 were expended on the Baja’s mi no, 
and the experiment was then abandoned, and the new mine 
cost Its. 246 before the operations were closed. The entire net 
cost of the undertaking when operations ceased was for labour, in 
working the mines, less sale proceeds of copper, Its. 2,585, and for 
European superintendence Its, 4,800, or a total of Its. 7,385. These 
mines wore then leased to a native contractor for Its. 500 a year. 

In addition to the three mines mentioned above there arc several 
others in the vicinity of Pokhri, some of which were worked by 
tho former rulers, and some again have novor been, opened. Mr. 
Wilkin noticed the principal mines, and described them as follows:—• 
The Nota mine is situated about two and a half miles north-west 
of tho Pokhri mines in talc, which rests on 
’ UC ’ dolonutic limestone. Tlio lode is a bed of 

yellow or buff-coloured talc, about four feet wide, dipping north¬ 
west at 50° ; it rests immediately on tho dolomite limestone, and 
has a sulphuric effervescence on tho surface. This mine is said to 
have been rich ; it is situated on the western side of an extensive 
basin or valley, on the eastern side of which ores have been turned 
up by the plough, but no mine has been worked. This is an extensive 
field for mining, as the lode may be productive throughout the basin 
or valley. There is wood and water for all purposes near this mine, 
Tho Thala mine is situated about a mile nortli-wcst of tho Kota 

mine, probably on tho same lode, in an ox- 
l'hfila mine. , , . 

tensive plain or comparatively level surface. 

It was first worked in 1810, and again in 1825, hut there being no 

good facility for nil its, the water prevented its being worked to any 

considerable depth. Tho miners who worked it state the ores to be 
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copper pyrites disseminated in a lode of two feet wide, one-fifth of 
which was metalliferous. There is plenty of wood for all purposes 
in tho neighbourhood of this mine. 

The Danda mine is situated on tho hill, about 500 yards above 

tho Thala mine, in chlorite slate and laic, 
Danda mine. T . . ,, ,. . . T 

which ou the north-western side comes in 

contact with common dolomifco. This mine has been worked to a 
considerable extent, and is said to have yieldod Ids. 52,000 profit in 
one year. The ores are of good quality, and found in three or four 
different beds or holes which dip into the bill at an angle of 30°. 
Tho chlorite slate in which the beds of talc and ores arc found is so 
hard us to stand without tirabor ; it also contains finely disseminated 
copper in small quantity. The lodes run into a fine fall or basin 
westward, in which Mr. "Wilkin thought they would be found pro¬ 
ductive. There is abundance of wood near this mine, but no wiitor 
for machinery nearer than, tho Tli/ila mine. 

The Taiapungla mine is situated about a mile north-east of the 

Danda mine in talc, which rests on dolomitic 
TiUfipilngla mine. , rTM ... , . ,, 

' limestone, idie strata m which the ores are 

found is about six fathoms wide, dipping south-west at various 

angles. Tho bed is extensive, but the ores are scarce ; however, 

this might improve at a distance from the. surface. Ores liavo boon 

found in a precipice, east of this mino, near tho village of Bang fill, 

hut at present tho outcrop is covered with rubbish ; it is in tho tul- 

coso formation, and has good facilities for working. 

The Kliarna mine is situated in tho ravine below Bangtal, near 
ri nv mine junction with tho Niigal river in talc ; it 

was discovered by the water of the ravine 
washing away the strata, and leaving n quantity of ores exposed to 
view ; these ores wore taken away by the Pokhri miners and the 
mine was worked five or six fathoms under tho surface, boyond which 
they were prevented from going by tho water. They say that tho lode 
at the bottom of the mine for two fathoms in length is one foot wide, of 
solid copper pyrites. Of late ycai s nothing has been done at this mine 
beyond washing among the surface layer, which contains a small 
quantity of copper pyritos. There is plenty of wood in the neighbour¬ 
hood of this mino and water for machinery, but no facility for adits. 


TAlnptingla mine. 


Khtu’ua mine. 
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Mv. Beckett has described the mode of mining and preparing tho 
ore of Uie Agar Seva 1 mine from which the following account lias been, 
extracted. The ganguo consists of white and yellow quartz much 
encrusted with green carbomtto of copper, and is so difficult to work 
that not more than 40 to 60th. of oro can be excavated by one man 
in a day. Tho workings are dry and the lode has a dip of about 30° 
below the horizon with a north-westerly direction. The ore is 
pounded and moistened with water and receives an admixture of live 
parts in six of limestone as a flux. The charge, consisting of about 
61b. of unmixed ore, takes about half an hour to melt and is placed 
from time to time in handfuls on the furnace, and covered with oak 
charcoal which is occasionally moistened with water. When tho 
fire falls in after the last supply of ore, the charge is ready to be 
taken out. The door of the furnace is then taken away and tho 
remains of the fire being raked out, there appears at the bottom a 
melted mass which, after being stirred about a minute or two to allow 
the heavier particles to settle down, is sprinkled with water to harden 
the surface. Three or four of these charges being taken away, tho 
melted copper is found at the bottom in a small mass weighing 
about 2| ounces, for which twelve pounds of clmrcoal have been used. 
Thus from every 100 parts of ore about 2~-^ths parts of copper are 
procured, having consumed 200 parts of clmrcoal or, in other words, 
1371b. of charcoal aro required for the production of a little over 
two pounds of pure copper, which soils at about one rupoo a pound. 

The iron ores found in ICumaon all belong to either of two varie¬ 
ties, the rhombohedral or the prismatic, Tho 
Ivm mines. . . ...... 

lirafc is a peroxide ol iron containing m its 

best defined type 70 per cent, of iron anti 30 per cent, of oxygen. 
The workablo ore, however, often contains earthy impurities which 
reduce the proportion so low as 50 per cent, of metal. This is tho 
common species. A variety of this, known as red hfcmatito, also 
occurs in many places, and frequently contains small grains of 
specular iron ore of a highly splondmit lustre. At Elimgnrli it 
passes into the variety known as scaly iron, ore, consisting of loosely 
colioring glimmering particles of a stcol-grey or iron-black colour, 
strongly soiling and feeling unctuous to the touch. Captain Herbert 

1 See fiel. Rec., N.-W F„ III., N.S. p. U, nncl Glean, in Science, I., 230 ; -As. 
Res. XVIII, (1), 227 (Herbert) ;_Tiaill ancl Batten, Statistics ol Knmnon, Agin, 
861 . 
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considers those hods comioctod with those at Dhaniya Ivot oil Iho 
Kom. J3ot.li yield very good iron. Tho prismatic species or hydrated 
peroxide is only known to occur in the Ohaugavkha psivgami. 

The following arc the principal iron mines in Kumaon. In Patti 

Agar of the lhlmgath nargana, as noted, tho 
Kutnaoiv mines. . ° . , , 

iron is ox tho species known as scaly, some¬ 
what laminated in structure, slightly micaceous, and influencing tho 
magnetic needle. Tho names of the principal mines are the Lilsgani, 
Uatluia KAn, Giilla and Satlninga mines, the last of which lias a rich 
hmmatile, In Patti ItAmgarh, also, tliero arc rsovernl mines that aro 
largely worked. For tho dust 18 years of British rule these mines 
wore leased to the headman of tho Agaris at a nominal rent, 1 which 
up to 1826 included all tho iron mines in Kumaon. In 1838 tho min¬ 
ing industry in Tb'imgarh received its first check in the emigration 
of tho miners lo Khetsuri in PAH, and has never since recovered its 
early importance. In the Ohaugnrkha pargana, tho ore of the 
Kuniya mine in Patti Lakhanpur is of the prismatic species. It is 
of two varieties, tho ochry and compact. Tho former sometimes 
contains octahedral crystals and magnetic iron ore, and in tho 
neighbourhood of tho mine on tho summit of a small hill tliero occur 
rolled pieces consisting of grains of quartz and small octahedral crys¬ 
tals of this mineral cemented together. Those pieces arc magnet 4 , 
and liavo each two poles. Tho ores, too, contain manganese in notable 
proportion, and would consequently afford a very good steel ; 
as it is to tho alloy of this metal that the superiority of tho stool 
manufactured from brown ore is attributed. In Patti Partin there 
are mines at Dignvhiu and Jhmitoli of the same nature j in Hanger 
Patti at Jnlal and Bigarliia ; in Patti Khar/ihi tit Lob. A specimen 
of iron are brought from the neighbourhood of Milam, called by tho 
\\ natives of Malta Jnliar ( huhhm<jUy seems a crystal]ino variety 
of red haematite, It is used (bore for a red dye, Iho colour being 
extracted by rubbing the stone on a hard surface whilo wet. 

Tho mines of Patti Giwav in pargana Pali are found at Ghifceli, 
Sirauli, Ivliotsiiri, Simalkhet, Gndi, Bailgaon, 
Bonigarh, and close by at Mohalclmuri and 
Tilwara, Tho valley in which tho iron is produced vans nearly 
north and south, and extends from Dwuralult on tho south to Pandiia 
1 To Government, 21th December, 183.1. 


Giwav mines. 
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Khal on the north. It is formed Ivy the rivers Kotlar and Khetsari, 
both flowing into the Riimganga, tho bed of the former being about 
nine miles loug, and that of the latler six miles. Tho ores lie on tho 
east sido of the valley and occur along a range of lulls about thirteen 
miles in extent. The Simalkhot mine 1 is the largest, and has four 
entrances penetrating- upwards of 350 feet into the mountain. Tho 
ores hero consist of red haematite of a good quality in a gangue of 
clay slate branching in every direction and at all angles. The lodes 
range from 3' to 18' in width and to 15' in height, tho average 
being from 3' to 5' by V to 6'. There is no water, and tho sur¬ 
rounding rock is compact, requiring few supports. 

In Sayalgarh of parguna Kotouli there is some iron ore not at 
present worked. At Manglalekh in Talla Itao tho ore is much 
esteemed for its quality, and is raised in some quantity. At Dehchauri, 
Itiungarh, and Khurpa Till the mines are in the hands of the Ktimaon 
Iron Works Company. Tho Lug than mino is in Malla ICatyur, and 
there is another in Baraon Patti in pargaiui Gangoli. The burrows at 
Kluiiriia are now unworked, likewise those atSiinalkhu and Uchakot. 

In tho Gaihwal district tho iron mines in Patli Painkhanda 

, „ exhibit specimens of granular iron pyrites 

Gnrliwul non mines. . _ . . . w 

imbedded m veins or quarts which occiir 

in a dark-greyish lalcoso schist. They aro apparently not very 
rich in ore. In Patti Sill Chandpur the Itnjhunga mino gives 
a rich haematite which is slightly attracted by the needle, and is 
still worked. Tho Klnish mine in tho same patti gives a mica¬ 
ceous ore, scaling off easily and allowing minuto crystals resemb¬ 
ling garnets on the edges of some specimens. Tho adjacent 
beds seem to bo chloritic schists; this ore affects tho needle. 
In Taili Chandpur magnetic ore is found with hrematito, and 
a specimen from Patti Taili KAKphat resembles specular iron ore. 

Specimens from the Bukhanda mino in Patti Biclilila Niig- 

pur are also of a micaceous nature, and 
1 Niigpur mines. . . ... , , e 

scorn to contain m parts minute crystals of 

quartz, and pyritos, otherwise they much resomblo graphite, and 
soil tho fingers when touched, They do not influence the com¬ 
pass needle. The Jiikhloli mino in the same patti give an ore which 

1 III., Scl. Rec., N.-W. I 1 ., 23. 
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is probably a clay ironstone. It is of n light coffee colour njul of 
little specific gravity. Tbo Gild mine oloso by gives an ore of a 
similar quality. In Malla Nagpur iho oro is probably lucmatito. 
A vein of iron pyrites runs along the Aluknanda in this path near the 
Y iUngo of Hath. The’poople call them 1 sona he pathar / or gold stone, 
and sell them to the pilgrims toBadrinAth al high rates. The stones,in 
tho form of powdor, aro used as an orpimont, and tho stone itself as a 
flint. A specimen from NAgpur itself is probably a carbonate of iron, 

The Mok mine in Patti Mnlli Dasanli yields an oro of which 
Daanuli nnd BacW,an- specimens appear to bo fnagnotic, rich in 
metal, black in colour and crystalline, and 
laminated in structuve. It possesses highly magnetic properties. 
Tho Charbang mine in tho same locality is of a similar character, 
very rich in iron, and, according to Mr. Lavder, exhibits its polarity 
in tlic direction of tho planes of lamination. The Hiuigani juino in 
Patti Bachhansyun gives specimens which may possibly lie nil earthy 
hydrated oxido of iron. Its colour varies from oehry to dusky black, 
streak lliu same. It is of litfclo specific gravity, the clay seemingly 
predominating. Tho iron of Bnchhansyiin, however, hns a wide 
reputation for hardness and. toughness. Sledge-liammeiB (yan) mado 
from it have boon found to last out tlioso of the best English metal. 

The oro of Pipali mine in Patti Iriya ICot is probably a 
^ hydrous form of sesqui-oxido of iron, tho 

clay largely predominating. The JJanda 
Toli mine in tho same patfci seems to givo an argillaceous variety 
of brown haematite. Loliba affords a rich luomalite, raised in largo 
quantities. Tho Chalya mine in Patti Paimin gives a hard and 
brittle ore possessing flic iron-black colour and metallic lustre of 
magnetic iron, but specimens of it failed to affect tho compass needln 
in the mnmicr characteristic of that ore. It may possibly on 
analysis he found to contain manganese. 

The deposits of lead are fairly numerous. Tho oro is found at 


Len ^ Tdchhfm in pargona Dhanpur mixed with 

ft little silver. A largo mine also existed 
at Gliirti in tho snowy range between Milam and Nifci, but this 
has lately been closed by a landslip. The mines at Pa linn and 
Baiislaun on tho banks of tho Gfori river and at Baidli Baghiv 
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arc unworkccl. The ore is galena; ami the matrix is silcx, % with 
varying proportions of feldspar and calespav. The NAgpur mine 
is a fair one, but somewhat inaccessible. Near the Gaul mine in 
Patti Khardhi and at Sor Gurang copper mines there are depo¬ 
sits of lead ore, Tho former is a galena traversing a silicious 
limestone, but neither aro rogulaily worked. When the villagers 
require lead they burn tho rock, and tho lead, more or less sul¬ 
phuretted, trickles from the crevices. A large nodule of load, the 
size of an eighteen-pound shot, was found in Patti Maundarsymi, 
on the banks of the Nayar river. It consisted of pure galena, but 
though search was made no more could he discovered. In Jaunsar 
there are mines at Maiydr and Barela on the left bank of the Tons 
river and at Aiydr on the right bank. At Maiydr and Aiydr the 
matrix is clay slato, and at Borela, limestone supposed to bo a bed 
in the clay slate. 1 The revenue from these mines is now nominal. 

Yellow arsenic, known as haritdl , is found in the northern parts 
^ , of Kumacn, near Miinsydri. A small portion 

is brought down every year by the Bliotiyas 
for sale at the Pages war fair in January. 

Indications of lignite appear near Itdrribdgh close to Haldwani, 
the Baraklim pass near Bhamauri, and in 
tho streams of the sub-Himalaya near Haji'b- 
abad in tho Bijnor district. They do not give promise of any 
workable fnol, and, judging from tho experience obtained in other 
parks of tho hills, it is questionable whether any liguito deposits 
will over he discovered of such extent and quality as to repay the 
oxpense of mining them. An analysis of a specimen of the 
Ildnibdgli lignite gave carbon OO'O, volatile matter 36*4, ash 3*6. 
The percentage of ash, however, contrasts favourably with Bengal 
coal. 2 Tracos of a true peat are found at Blifm Tdl. In 1833 
Mr. E. llavenshaw reported 3 the existence of coal in the bed of tho 
Dliela river near LiUdhang in Garhwfd, wliero it occurred in thin 
scams varying from ono inch to four inches broad. Similar truces 
were discovered in the beds of tho Chain and Plnka streams, hut 
none of any commercial value. The specimens received in Calcutta 
wore nearly all of the samo character, “strongly impregnated with 


Lignite. 


1 Gleanings in Science, I,, 230. 1 As. Res.,XVI., 387,397. 3 J A, S. 

Ben., II, 864. 
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suljiliiu’ct of iron 'which forms their fibres, streaking some of them 
and passes info thick masses of pyrites, decomposing in others. A 
clean lump had a specific gravity of 1‘9()8 in consequence, and tho 
residual ash was principally iron oxide.” 

Graphite 1 (plumbago) crops out at tho Kalimaliya hill to tho 
north of Almora find on the spur of Bimini 
Devi Cueing Almova on the Lohuglnit road. 
In 1850, specimens wore sent to England and subjected to exami¬ 
nation, whon it was found that it could be made .serviceable as 
graphite. Excavations were also mado by Major Drummond at 
Gnrjoli near Balti, aud Palshui, about three miles from Balti and tho 
samo eastward of Almora. Tho following is tho report of Mr. Bose, 
the mineralogist who tested tho specimens sent from Almora :— 
“ Graphite is applied to several purposes. When very fine, compact, 
und of a sufficient cohesion, it is cut up for dm wing-pen cits. When 
tho texture is loose, or it is otherwise of inferior quality, it is ground 
down and deprived of foreign substances by washing, as ores of 
metals are prepared for smelting. Tho powder thus purified is then 
used for various purposes, such as crucibles (being refractory or 
infusible by heat) for burning iron, and reducing tho friction of 
machinery. A now method is now adopted for making artificial 
pencils, which are scarcely if at all inferior to those sawn out of the 
finest blocks. The clust of such fine material as your specimens 
ft os. 4, 8, and particularly No. 10, properly prepared, is subjected 
to vast hydraulic pressure (several hundred tons), and lliua acquires 
tlm compactness and solidity necessary for tho best purposes. The 
best kinds of graphite may be known by a pale lead-bluo colour, 
high bistro, nnotuosity, and inferior specific gravity. Tho first nine 
specimens will answer for pencils, most of them sufficiently pure' 
and compact to be divided for that purpose. All tho varieties sent 
may be used, even No. 18, though connected with much matrix, as 
it can bo deprived of this by grinding and washing. All the 
varieties of this suhslance must continue in demand and bring 
remunerative prices if die expense of mining and conveyance should 
notbe too great.” It is also found in Balti Lohba of Garhwai on 
the Knrnprayug road, and is there used as a dyo. 

1 Sor», fmlher, ({tannings m tfeiem'o, III,, 280, J, A. £>,. XXIV,, 2UU ; In. Hoc. 

(U. a), xvii., v>s. iiuv., a.-w. i*., m., m. an. 
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Borax. 


Sulphur is found both in Kuinaon and Garliwnl. In the former 

„ , , district it occurs in the tract called Muii- 

Siilplmr. 

syuri, and mechanically mixed with carbonate 
of lime in the beds of the Hdmganga and Gaujiya rivers. It is 
also found as green sulphate of iron, and could be obtained in any 
quantity from the iron pyrites of the copper mines. There are also 
some sulphureous springs, as those at Naini Tal, Nargoli, and 
Kiitligodiun. There are two sulphur springs in Garliwnl: the fust 
lies close to the snowy range to tlic north-east of the temple of 
Madh Maheswar in pargana Nagpur; the other is on the left bank 
of the Bin river, two miles above its junction with the Alaknanda. 
The water of this last is so very strongly impregnated that its 
existence can bo discovered by the smell long before arriving at the 
spring itself. Neither are made use of anyway. Sulphur is also found 
in tlio galleries of tlie lead mines at Maiyav on the Tons in Jaunsav. 

Borax or tincal, a native saline compound of boracic acid and 
soda. The borax and salt holds of Gnari or 
Tlundes, Vtd-Utaka or Ihdli-lhdha , lie to the 
north of Bongbwn Tal, across mountains that round the nortli-easl 
side of the valloy of the Sliajan river, parallel to the Gnngri range, 
and in the eastern part of the Zjang of Bolitoh (Undukh) and at the 
Ohapukani lake. The two salts are obtained from different spots in 
the same vicinity, and are both worked in the same way by lixivia - 
tion from the earth taken from the surface of tlio ground in which 
the salts arc developed by natural efflorescence. Those salt fields 
are open to all who choose to advonturo their labour in thorn on 
payment of one-tenth of the produce to the Lliassa Government, who 
liavo an excise establishment on the spot. 1 Tho borax is collected 
fimn June to September and sold at the difforont fairs—Ganpa, 
Gartoli, Sibttam, Ghujna, Taklnkhar, Dabakhar. It is brought 
down by the Bhotiya tradors and purchased by the merchunls 
of Bsinmagar, whore it is refined. Tho process is as follows :—Tho 
borax is pounded and placed in shallow tubes, and then covered 
with water to tho extent of a few inches ; to this is added a solution 
of about two pounds of lime dissolved in two parts of water, for 
every ten maunds (820 pounds) of borax, and the whole mass is 
well stirred every six hours. Next day it is drained on sieves or 
1 Slraclioy: J. A. S, Ben., XVII. (2), 67, 
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cloth, and after this is again dissolved in 2\ times its weight of 
boiling water, and about sixteen pounds of lime added for the 
above quantity. It is then filtered, evaporation takes place, and 
subsequently it is crystallized in funnel-shaped vessels, usually of 
kansay an alloy of copper and zinc or lead. The loss in weight is 
about 20 per cent. Borax is used in medicine and the arts. Dry 
borax acts on tho metallic oxides at n high temp oral lire, molting 
and vitrifying them into beautiful coloured glasses. It is also used 
as a flax for soldering in goldsmith’s work and as a varnish combined 
with shell-lac. Its principal uso is, however, in tho manufacture of 
coloured glass, enamel, and glazed substances. 1 

Gypsum is found in pargana ChlmklAta. Perhaps tho best bed 
is near the Min'd bridge on tho road botweon 
5 KtiMdlningi and Muni TA1. In 1850 tho late 
Mr. Trogear, of tho Bareilly College, made somo vory good plaster of 
Paris from it, which might bo found useful in external plastering, as it 
lias the property of expanding on cooling. ■ Gypsum is found in Garh- 
wAl, on tho hanks of the Alaknonda near Panai and Nagrasu. There 
is also a dark-greeu vnricty which the people sometimes make 
into saucers and bowls. 2 Captain P. T. Cautloy noticed 8 tho 
occurrence of gypsum at Sunsardhara and Salkot near Dobra and 
described its appearance and origin, which was further discussed by 
tho Rev. It. Everest, but these papers have now little practical 
value. 4 

A white saponaceous stone resembling and used for tho sumo 

purpose as pipoclay is produced in many 
Soaps lone. 11 11 * 1 . J 

places. In (iarliwiu various vessels aro 

turned from it, which when polished have tho appoaranoe of marble. 

They retain liquid, but boing oxtromely brittlo are litfclo used. 

Asbestos lias lately boon discovered in a hill to the north of 

and at a short distance from Ukhinmth in 

Gavhvml, It is said to bo of vory good 

quality, but it is too far inland to bo profitably worked. The people 

uso it niodicinnlly for dressing wounds and burns, and as a wick for 

oil-lumps, but it may yot bo turned to a profitable account as 

a packing for stoam-joints and tlio like. 

1 Uro, I, 981. 5 Ah. Pch., XVin. (1), p. 216. 3 J. A. R. Bon., I,, 

281). 4 Ibid, 150, and Shcnvill on Darjiling gypsum, ibid, XXI., 589. 
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Silajtt 1 or SalajCt , a native sulphate of alumina, is found both 
in ICuniaon, NepAl and parganas Pnin- 
Sllft ^ lt ' klianda and Nagpur in GarhwAl. It is much 

sought after and used as a dressing for wounds. It occurs in small 
light lumps, colour brownish white, externally anhydrous, internally 
somi-crystalline, fracture slightly fibrous, with a lustre resembling 
asbestos, porous, containing small cavities lined with scarcely percep¬ 
tible needle-like crystals, adheres a little to the tongue. Taste acidu¬ 
lous saline, soluble in twice its weight of distilled water, friable. 
Mr. Stevenson’s analysis 3 gives as its component parts : sulphate of 
alumina, 95 ; poroxido of iron, 3 ; insoluble matter (silex), 1, and 
loss, 1. This analysis would appear to point to a specimen of great¬ 
er purity than thoso commonly met with in the bazars which, as 
a rule, have seldom moro than 68 per cent, of sulphate of alumina. 
The lumps gonorally havo ail admixture of red sand and frequently 
portions of micaceous stone are found embedded in them. Some 
of thorn have tho smooth surfaces of stalactites and are not unlike 
thoso deposits. All are readily soluble in water, and when touch¬ 
ed with the tongue give tho taste of common alum. Dr. Camp¬ 
bell has described 3 the Nepalese trade in Salajit. 

Limestone is found all over the division, both in immense 

_. , masses exhibiting various shades of colour 

■Limestone. . 

and struotnro, and as local tufa deposits. 

There arc three distinct ranges of limestone hills in Garhw&l : the 

first north of the Alalcnanda in NAgpur, tho second running from 

Lohba Patti to tho Pindar, and again to the Alaknanda in Patti 

Baclihansyiln, and tho third running parallel to the plains and 

south of tho NayAr river. There arc also small patches of limestone 

scattered throughout the district, hut not in such largo quantities 

as in tho nbovementioned ranges. Lime is manufactured at Naini 

Tal, at Jyuli in the Kharahi range, half-way between B Ages war and 

Almora, at Chitoli, north of DwurahAt, at Simalkha, BaitAlghAt, 

and Dhikuli for EAnikhot, and on tho now cart-road to EAmnagar. 

Lime is also made in Borarau, Sor, Sira, Dhy&nirao, and GharAI. 

Two kinds of limestone arc used in the TarAi district, tho one being 

obtained from tho quarries at the foot of tho Kumaon hills, which 

1 Derived from 1 tila, ’ a atone, and ‘jit, ’ principle or essence. 1 J. A. S., 

Don., II. 321, 3 J. A. 8., Don,, II., 482, 
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give by far the best kind of limes the other is tho tufa deposit 
obtained in the small nulas of the tract itself; tins latter kind, how¬ 
ever, is of a very inferior quality. Ifirdfc-class limestone costs at 
the quarries fivo to eight rupoos per 100 niauiuLs j the tax levied 
ky tlio Forest Department is eight rupoos on that amount, and 
cartage may bo averaged at half it rupee per mile for 100 maumls. 
Thus fcho sfcono is landed at most points in tlio district for 30 rupeos 
per lOQ maunds, and including the expense of burning, a maund 
of lime costs 10 to 12 annas. This limo will bear two or lliroo por¬ 
tions of pounded brick or surki. Second-class lime ready for nso 
now costs 25 rupees, and dolivcrod in Naini Till, 50-100 rupees 
per 100 mmmds ; it will, however, only bear a proportion of one 
part of pounded brick to two parts of limo. 

Good building stone can be procured in most parts of the 
hills. At Almora fine-grained, evenly-bed¬ 
ded quartzites and mica-schist form the hill 
itself, and supply material not to ho excelled for durability and 
facility of dressing. Mica-schist seems to form tlio principal beds 
for some distance to the east and west of Almova, reaching to Dwa- 
rnlnit and Musi on the west, Pilli, Itanikliet, Siyuhi Dovi, Dol, and 
towards Kali Kumaun to the east, and also m the formation of tho 
Jagoswar and Binsar ranges to tho north. At Naini Till the stones 
used are limestone and clay schist. At Kanikhet a pale-coloured 
gneiss forms bo tli a handsome mid a lasting building stone having 
the property of hardening by exposure. Sandstono is abundantly 
found in the lower hills. Gneiss and chlorite-schists are used fre¬ 
quently as building stones iu the district. In tlio Bltuhar split 
boulders arc found to answor the purpose of bricks. Tho Tai'/ii is fcho 
only portion of the Kunmon division where bricks are extensively 
used for building purposes. Nine-inch bricks cost about Its. 750 
per lakh, and the small native bricks Rs. 100. Stone is sometimes 
car led from tho foot of the lulls for tho bettor kind of work, but 
owing to tho great expense is, so far as possible, dispensed with. 

At ChiLoli near Dwaraliat there are roofing-slate quarries, now 


Hoofing alnto. 


unworked; also at Dluiri in tlio Bol Ihitti of 
Gangoli; in Bovaruo Patti, Suit Patti, and at 


Naim Ttih In Lohba of Gavhwtil the thin dark-blue slate is procur¬ 
able, but these Inst appear to be much inferior to tlio (Jlntoli quarry. 



OF TTIE N0HTTMVERTE Ti N PfiOm T CER. 


297 


Alum, known a.s phitkari i is found in different parts uf the pro- 
vinco, and in abundance in tlie aluminous 
shales near Juk village, on the road from 
Naim Till to Khairna and as an efflorescence on the micaceous Bchist 
in tlie bed of the Kosi below Almora. The shales contain minute 
particles of pyrites disseminated throughout their mass, which on 
becoming decomposed promote the formation of alum and the li xivia- 
tion produced by water leaves an encrustation of alum on the roclc. A 
dark-coloured talc called jalposhiis exported to the plains and used as a 
tonic and febrifuge in medicine. In the neighbourhood of Ivotgaon and 
Giwai’riiu near Paori in Garliw&l a bitumen or mineral resin is found* 

There is no doubt but that in both quantity and quality the 
metallifeious deposits in this division are good, but the absence 
of coal and the competition of sea-borne metal have hitherto ren¬ 
dered mining an unproductive speculation, nor does there seem 
any probability of it attaining any important position among the 
industries of the province. 
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List 1 of the Plants of GUbotMl, JaunhXr-BAwar and 
the Djuxba Dun. 

The tract of country of which the vegetation is to ho considered 
in the following pages presents very varied conditions in respect of 
physical configuration, soil, and climate. Its boundaries are—oil 
the west the river Tons, a tributary of the Jumna, and on the east 
Tmci to which this list the Blntgirathi branch of the Granges; on tlio 
refcra - north the snowy rango of tlio Himalaya, 

and on the south tlio Siwalilc range. 

The Siwaliks run parallel to the Himalaya, and arc separated 
from the latter by the Dehra Dun, a flat valley having an elevation 
of from 1,800 to 2,250 feet above tlio level 
of the sea. The highest peaks of the Siwaliks 
do not rise much above 3,000 feet, and the majority are much 
lower, but their outline against the sky is jagged and pictures quo in 
the extreme, and the part of them with which we have to deal is 
about seven miles wide. Their southern slopes are ploughed by the 
force of the south-western monsoon into numorous deep narrow val¬ 
leys, and the steeply scarped cliffs have a singularly hold beauty, to¬ 
tally different from anything to be seen in the outer parts of tlio Hima¬ 
laya behind them. On their northern aspect, the Siwaliks slope gently 
into the valley of the Dun, and the scenery, though beautiful, is 
tamer than on the southern side. The rainfall on the range during the 
south-west monsoon is about (50 inches, hut from the porous character 

1 This list hns bcou kindly prepared by Mr. G. King, M.B., F. L. S , Director of 
the Royal Botanical Gardens! Calcutta, fur this work. 
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of the .soil mid (.ho steepness of the slopes, water drains off with extra¬ 
ordinary rapidity. The drainage passes away by inniimornblo 
channels, which, except for a few day? in the year, are wide wastes 
of dry gmvol and boulders. After each heavy shower fcheso sud¬ 
denly become filled with rushing torrents, which subside as speedily 
as they rose. Except during the rainy season, the range is very 
dry, and water is so scarce as to make it almost uninhabitable. 

Where the Siwfilika merge into the plains on the soufchorn side, 

there arc tracts of forest and grass equivalent to those covering tho 

Bliabar and Tartii of tho Himalaya in tho 
Nub-Siwalik tract. .. , . t , ,, . c ,. 

districts where there is no biwalik range. 

Tlie. vegetation of the. sub-Si wiilik holts is to a great ox lent hut a 

reproduction |in miniaturo of that of the latter. The 11 ora of tho 

southern face of tho Siwaliks comprises many plants of the plains, 

with the addition of such species as Hypericum cernunm and Cochlos- 

pprmum Gossypium. Perhaps the most striking tree found in tho 

Siwaliks is tho long-leaved pino (Piiius lont/ifolia), a Himalayan 

species, for which the Siwaliks form an outlying station. A largo 

proportion of the arboreal •vegetation of the Shvuliks consists of 

species which occur both on the lower slopes of the Himalaya and 

on tho hilly districts of central and southern India, thus affording a 

good illustration of tho width of distribution of Indian plants. As 

examples may he mentioned JJombax nuilaharicum, Jhichnnanin Itili- 

folia, Ppondiaa manyfeva } Jjosu'ellia serrala, Garinja pinnata , Spathn- 

lobus Hoxburgliiij Albizzia ftlipuhtla , Anoyeissus latifoUa , Ulmua 

inkprifoUa, and others. Epiphytal orchids arc absent, and ferns 

arc but few in tho Siwuliks. One labiate plant (Eremnstwhys 

iwpcrha) is confined to one or two spots in (lie Siwaliks, and is one 

of tho best examples known to me in India of a truly local plant. 

Sal (Shaven robusla) of very stunted growth is abundant in the 

southern suh-Siwalik tract and on both sides of the range, as also 

over the wliolo of the Dim. Tilts tree is hero near its western limit; 

a littlo way to the west of tho Jumna it disappears altogether. 

Tho Debra Dun is a charming valley. Tho Siwaliks on tho 
south shut it in from the plains, and, until recently, not only most 

^, effectually protected it from tho hot winds 

Dcla'.i T)un. . - 1 , 

m summer, but gave it a higher winter tem¬ 
pera Lure Ilian the plains outside. The extensive and ruthless 


Dclii'.i 'Dull, 
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cl on unices of the Rival ik forest of recent years arc, however, believed 
(and apparently with good reason) to have caused an increase of 
the summer temperature of the Dun. The soil of the Dun consists 
chiefly of sandstone debris washed down from the Himalaya. The 
drainage is excellent, especially near the base of the Himalaya 
where the larger debris has been deposited, and the water level is 
everywhere far below the surface. Tho drainage water passes off 
by the Asan into the river Jumna, and by the Sou and Susva into 
the Ganges. The watershed of theso streams runs across the valley 
in tlie lino of the station of Dohra. The rainfall is about 80 inches, 
but, although only a small proportion of this total falls during any 
other than the rainy season, vegetation is kept wonderfully green 
during the whole year by the moisture prevalent in tlie atmosphere. 
Formerly the greater part of the Dim was covered by forest, of 
which the prevailing tree was sul, but of late years much of tho 
forest has disappeared. A certain proportion of the cleared land 
has been devoted to village and soma to tea cultivation, but much 
of it has been invaded by tall, coarse grasses useless alike to mail 
and boast. Like the Siwhliks, the Dun is ravaged every hot season 
by fires from which tho arboreal vegetation suffers to a dogreo 
which can only be appreciated by one who has lived in the forest. 
Unless these fires are checked with a high hand, tho utter destruc¬ 
tion of all forest vegetation in the Dun is but a question of time. 
The flora of tho Dun presents an interesting mixture of species com¬ 
mon on the plains outside, and of plants from tho lower hills. No¬ 
table amongst the fatter arc the pretty Mo (rentiana 'policeHam, 
and in tho rains, hero and there, Platijstemma violoides; whilst 
amongst shrubs and climbing plants Lespech-za, Indigofempulc/iella, 
Jasmimm jmbescens, and Combretum decandntm are perhaps tho 
most nolo worthy. Tho dense canobrakcs of tho Tardi and Hhdbar 
of the tnins-Gangetic siib-Hinnilayan tract are represented in the 
Dun by a fow patches of a single species (Calamus Royleanus) , and 
this is not found westward of the Ndlapani swamp, three miles from 
tho station of Delira. Epiphytal Scitaminea: arc unknown in the Dun : 
a few orchids, liowevor, occur, the most prominent among which are 
Aerides affine anil odomtum, SaccolabUim Ghancalicum , and Oberonu t 
indifolia. Pepevomia rejlexa is found hero and tlioro on trees in damp 
spots, and there are somu epiphytal ferns, such as Pohjpodiuni lineurc. 
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Tlio remainder of the region under review consists of a largo 

irregularly shaped tract of tiro Himalaya proper, narrowed at its 

southern limit, hut expanding towards the 
ilimnJnyiui tmet. , . , , 

snowy range, part or winch it includes. 

The physical features of this area arc so varied that it would be out, 
of place to attempt to describe them here. It must suffice to remind 
the reader that, while the lowor and outer ranges have a climate not 
very dilforent from that of tlio plains of India, tho higher peaks, 
rising ns they do to 18,000 feet above tho sea-level, aro covered 
with perpetual snow. As regards vegetation, tho tract may bo 
divided into three /ones : the sub-tropical covering the slopes of tho 
lower and outer hills, and following the courses of the deep hot val¬ 
leys far inLo tlio interior of the range ; the temperate covering tho 
middle elevations ; and tlio arctic confined to tho greater heights and 
hounded on the north by the snow line itsolf. The transition between 
these zones is gradual. In consequence mainly of its great or distance 
from the sea, the rainfall of the western IlimiUaysi is much less than 
that of the eastern part of the chain. But not only docs tho elinmto 
steadily increase in dryness from east to west, but the rainfall on 
the. outer ranges is much heavier than in tlio interior. At Mnssooroo, 
for example, it amounts to about 8(1 inches, while at Ilavsfi, in the 
northern end of the Blmgiraihi valloy, tho rainy season is repre¬ 
sented by a short period of misty weather, and actual showers are 
but rare. Tho intervening couutiy has a rainfall graduated be¬ 
tween these two exlromos. 

In ascending tho Iliimihiya from tlio Dun to Mnssooroo, now 

species meet tlio eye step by step. Among 
Clirwu'toi Ihlie vetfein- / _ J „ , 

tmw fiom ilic plnniB to trees iJaunuua velum, JLnyelmrdtia (anc- 

liru- LH.H.L. brook la na, Rhododendron arhoreum, and tho 

Oaks aro the most striking new forms. Finns lom/ifolia, already 
met with on the Shvaliks, becomes abundant. Berberries, various 
JJwhmerias and other Urticacccp, Ilamiltonui, Lcptodcrmis, various 
species of Viburnum, Clematis and Rosa at first mingle with, and 
finally replace, tho sub-arboreal woody vegetation of tho base of the 
hills. During tho ruins the change in vegetation, us ono ascends, is 
evon more striking. On steep banks and faces of rock by tho road¬ 
side tliu eye is delighted by such charming species ns Clarita bifolia, 
Vidymocarpus aromalicus and macrophyllux, Platystemmci violoidcs , 
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Sclaginetla Jacqucmonh /, Androsucc sarmentom and inrisa, Fragaria 
indiea, Savifraga ligvltda , Avgostemtna surmentosum, and JJcgonm 
jiicla. Ferns too abound both on the ground and on trees. A few 
epiphytal orchids, the Peperomia already mentioned, and Uenmsalia 
I'ivipara are found on the trees. But the epiphytal vegetation here 
is but poor and scanty when compared with that of the eastern 
Himalaya, thus illustrating in the most forcible way tlio comparative 
dryness of tlm atmosphere throughout the year. On thoso lower 
slopes a dwarf palm (Plumix acaulis) and a pretty little bamboo 
called ringed (Antnditinvia falcata) are not mi frequent; a larger 
species of bamboo (Dendrocalamus stricius), which occurs in plenty, 
is common also in the Dun and ShvaliJts. 

At the level of Mussooreo temperate forms begin to appear and 
the botanist revels in plants belonging to such familiar European 
genera as Ranunculus , Thalktrwn , Anemone , Geranium , Potcntilla, 
Unbus, llumex, Pediouluris , and Ilabencina. Umbollifeious plants 
and Polygonaeeai are common, and terrestrial orchids of northern 
From Miisaoovee north- forms aro not unfreqnent during the rains. 
WimIs - As the higher elevations aro approached, tho 

vegetation assumes tho characteristic Alpine type. Astragali, 
Corgdalis of different species, numerous Caryaphyllew , Saxifrages, 
Sedunis, Primroses, Gentians and Curices abound, and in the carpet 
of rich green grass aro hero and there studded tho magnificent 
Aconites, Meconopsis and Pwonia, emodi. .Prominent amongst the 
forest vegetation aro the stately cedar, the rigid silver spruce and 
the graceful weeping pine. The twisted cypress towers aloft, and 
tho solomn yew stretches out its sombre arms. Lichens, mosses and 
fungi abound, and algcu are numerous in tbe streams. 

The following list of tho flowering plants and ferns does not pro¬ 
fess to be complete. It contains only tho names of species of which 
there are specimens in tho Herbarium of tho Calcutta Botanic Gar¬ 
den, or in my own collection. The former Herbarium ought to con¬ 
tain every species occurring within the British Empire in India. It 
has, however, been brought iogothor principally by desultory 
private effort, and is consequently unequal and defective. As n 
rule, there are included in this list indigenous plants only ; the few 
others that occur aro marked either as naturalized or introduced. 
Certain plants which aro believed to bo natives, but which are 
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ionnd only in cultivation, nrc m irKcd as niliinihul. For mncli 
assistance in revising thin list I am indi'lited to Mr. W. AV si ley field, 
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Natural Order 1. —Iianunculacete. 

Clematis Ncpaidensis, DU, 

„ mmitann, limn. 

„ baTlioUiU.il, liilgw. 

„ grata, Wall 

„ Gouriimn, lloxb. 

„ puberuln, Ilf. & T, 

,, gmveolcns, Lmdl. 

oriental is. L. 

„ nutans, Hoyle. 

,, acuminata, DC. 

„ connntn, DC. 

,, Buoluiiiiiiiiaiin, DC. 

Anemone vdifolin, limn. 

„ obtnsilobn, Don. 

,, rupohlris, Wall. 

„ rii ulnriH, limn. 

„ polynuthc«, Don, 

„ nnniissillom. L. 

toLrnsopnln, Roylc. 

,, element a, Ihm. 

Thnlictmm olegnns Wall. 

,, platyoarpum, Ilf. & T. 

„ oulVvutura, Wall, 

„ CheHilomi, Iff. & T. 

,, rum forme, Wall. 

„ paucUloruin, Hoyle. 

,, rostrllatum, Ilf. Sc T. 

„ Pundunmiin, Wall. 

„ smiicnl reform 6, 1JU. 

,, Jftvaiiicuin, 111. 

„ foliolusi'uu, DC. 

„ minus, L. 

Cftllianlheimim cnclimnmannm, Camb. 

Adonis «jhUyoIi«, L. 

IlitiHinciilns nquatilis, L. 

„ Lingua, L. 

,, pulchcllus, 0. A. Mey. 

„ lobntus, Jacqncm. 

„ hypeiborcus, Rotfcb. 

„ aflinis, Bi\ 

„ lnrtcllns, Iioylc. 

)f scolemtus, L. 

„ di fEusns, DO. 

„ Irntus, Wall. 

„ pensylvanicns, L. 

„ ar von sis, L. 

Oxygraphis polypetnln, Ilf. Sc T. 

Cftlthn. palustns, L. 

'frollms aeaulis, Lincll. 

Isopyrum thnliclroides, L 

„ gmndifloi urn, Fiacli, 

Nigelln sativa, L. naf walked. 

Aquilegia vulgaris, L, 

Delphinium demulnturn, 'Wall. 

„ coeruleum, Jncqncm. 

„ datum, L, 

„ vestitmn, Wall. 


Natural Order 1 .— llanvnrulaeete — 
(ecmckulod). 

Delphinium Cnslnmrinmmi, Hoyle 
„ Ajiieis, 1,., introduced 

AeoJiilum Lycoelomim, L 
,, pal null uni, Don. 

„ ierox, WnM. 

„ Nupcllus, L. 

„ hetoiophyllum, Wall. 

Aelita fipionln, L. 

Uiiniotfuga fictula, L. 

Pieoina emridi, Wall. 

Natural Older 2.— Magnohaoece. 

Miehcha Uhampacn, L., introduced 
Schitfmidift gntwlillorn, IK. Sc ’L’. 

,, propuupia, Ilf. & T. 

Natural Oi'dur 3.— Anonaoetv, 

Miliusa vclutinn, Iff, Sc T. 

Natural Order 4.—J Vcniapermcat, 

TinoPpova coiilifolin, Munis, 
flocculus lannfohus, DC. 

,, villosus, DO. 

Htoplumia elegans, IK. & T, 

„ rotumlu, Lour. 

Cissanipelos Pavcira, L. 

Natural Order 5 .>— Jlerbcridev. 

Holbcajitin. latifolift., Wall, 
llerbcris nepalcums, S pi eng. 

„ vulgaris, L. 

„ arislatn, DO. 

,, Lycnmi, Iioylc. 

,, nsi alien, lloxb. 

Podophyllum omodi, Wall. 

Natural Order 6 .— Nympfterarece. 

Nelmnbium spcclosum, Willd., ’intro¬ 
duced 

Nyinpham Lotus, L. 

Natural Order 7 .— Pajmvcraeeie, 

Pftpavev soinuifomm, L., cultivated, 

„ duhiuin, L. 

Argciuone mexicana, L., naturalized. 
Meeonopsis neulcntn, Hoyle. 

„ robusln, IIf. Sc T. 

„ * nepalemnsj DU. 
Stylopliorum laclucoiduH II. Sc IK. 
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Nfffnrtd Order S.—* I'uiunruuvre, 

tlioenlrn Royloi, Iff. & T. 

„ scantlen.s, Walp. 

<Ntrviliilis niliefolin, tfihlli 

eaeheniinaun, Hoyle, 

„ (“rithmifolin, Tlnyic. 

„ olei'ims, Wall 

ft 0Avnamui, IP«I2. 

„ Kibiuca, l'erfi 
„ cemiit.i, lloylp 
„ ehieiophylla, DP. 

„ mcil'otia, Hlnff, 

„ Ilnbellnla, lOdgtr. 
fpiimaiift parvillom, Lunik. 

Natural Or da !), — Crue.ifem. 

Nasturtium afilcinnlo, Ur. 

„ paluhlrc, 110, 

„ luoniniiutn, Wall. 

Dnrhaica vulgfti is, Hr. 

Araltis glabra, Crautz. 

„ alpinn, L. 

„ funplexic.mlis, Ertgv. 
(Iftidamnie Inrsutn, L. 

„ impafciuns, I<. 

,, macropliyla, Willtl. 

Allyssum onnesccns, DC. 
l)mlm alpinn, L. 

„ ineana, L. 

„ lnsiophylln, llorla. 

„ flailmtzciisifl, Wulf. 

fhsjmbriani molhssiinuni, U. A. Meyer. 
„ linnalnicum, II6 &T. 

„ 'ITinhanmn, Gay & Monn. 

mpcslre, Ed gw. 

„ slnHinn, Ilf & T, 

„ Wftllicliii, Ilf. k T. 

„ Soplua, L 

„ f'ohimmv, ifacq. 

„ Alliaria, Heap 

iSutrcnm ptiimihefohmn, Ilf. & T. 

I ?ty si mum hievneiifolinni, T,. 

„ ullaieum, C. A. Meyer. 

,, 'J'lioniRoni, IK. 

Ilrayn roncn, Bunge. 

IhassipR nigm, Koch. 

,, cnmpestris, L. 
j uncoil, Ilf & T. 

Fruea saliva, Lunik. 

Oupsella Huiua past oris, Mcencli, 
Lepklium mill ruin, L. 

„ Urnlin, L. 

„ eapihilmn, Ilf. & T. 

Megacurmca polyamlra, Bculh. 

Tldaspi nrvonse, L, 

,, alpCHtre, L. 

Jberidella Andcisoui, Ilf. & T. 
Itanhnims salmis, I,., cultivated. 
Goldhachin laivlgala, DC. 

Ubonspoia tcnelln, DO. 

Natural Order 10.— C'aj)j>aridw. 

Oleorae viKOoea, L. 

Cfynniulropsis pentnphylla, DO.* 


Nutuml Order 10 .—Cuppa ridece —{coiicM, ) 

Mimnift arenaviu, Ilf. & T. 

Cnpparis spmasri, L. 

„ horrldn, L. f. 

<Jratrcvn rcligiuso, Forst, 

Natural Order II.-— Viola rax. 

’'f iola hi (lorn, L. 

„ Batumi. DC. 

serpens, Wall. 

„ kunnwructisis, Roylc. 

Ioiiidiuin suftL'iiticosum, Gnig. 

Natural Order 12, — llivinca. 

Cofililospcmiu m Gfwypiinu, DC. 
Flneourtia Rninontchl, L’llenl. 

„ ecpiam, lloxb 
Xylosm a bngifoliurn, CIos. 

Natural Order 13.— Prftempoyeer. 

Pitlosporum floiihundnm, \V. k A. 

„ ciiocarpnm, Rr>ylo, 

Natural Order 11 — Piilygalem. 

Polygala tnphylln, Ham. 

ciotalarioi'lcs, Ham, 
abyssimea, Frcscu, 
lcptnlen, DC. 
pPThieiiriajfolift, DO. 
oliinensm, L. 
sihiiicft, L. 

Halomoniii canlonieiifsis, Lour. 

Natural Order 15 . — Caryopltyllw. 

Gypsopliilft ecraaliukles, Dom. 

Snponaria Vnccnn.1, L. 

Silcne nillaln. Sin. 

,, eonoulcft, L, 

„ Ffttcrmoriann, Dentil. 

,, (Mflifcliii, Boisa. 

„ ^allien. L. 

„ Jlooi'ovaltiaun, Wall. 

„ Wohhiftiia, Wall. 

„ Straclicyi, Etlgw. 

Oucuhahis haccifcrus, L. 

Lychnis apetala, L. 

„ biacliypclaln, llorf, Dcrol. 

„ multicanlis, Wall. 

„ inllata, Wall. 

„ nulicn, Bcutli, vas. fnnbnfttn, 

Wall. 

„ nulans, Death. 

„ pilosa, Etlgw. 

Cevasliimi tlahuricmn, Finch. 

„ vnlgatmn, L. 

„ Thomsoni, JIf. 

S[ellavia crispntn, Wall. 

„ panlculftta, l'hlgv. 

„ BeinivcBtita, Edg^r, 
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Natural Order I— C 'a rtjophijlh ic— 
(eniicl tided) 

Stoll tmn. aquation, Scop. 

„ metlm, L 

„ Woblanna, Wall. 

„ lattfufia, Iteulli. 

„ lonipssuua, Wall 

„ wixaiilis, Ham. 

plmicu, Willi 
i, dccninbciis, Eilgw. 

Aiuliitvift fdK'Wi, lloyle. 

„ testimonies, Jlontli 

„ Rcrpylli fuln, L 

, oiMculftla, Hoyle. 

„ glawlulijwia, lidgw. 

„ Klvaebeyi, lCilgw 

„ lidos Loonies Edgw. 

„ HuiUmtui, Edgw. 

Sagniu prorunibens, L, 

S|icigula nrvenJs, Xi.> in fa trie. 

,, peiilmidia, L., ditto. 

Drymana oordnln, Willil. 
folyeaipsca eorj inbnsa, Lniuk. 

Natural Orihr 1(>— J‘art at area-, 

I’ni'lutnca oluracen, L. 

Natural Order 17 .—Tamartscuitw 

Tiunavix gall tea, L. 

„ dioien, Itoxl). 

id_yVienna I'annanien, Desv. 

,, elcgajtK, lloyle. 

Natural Order 18— Elntim-a, 
Herein nminaivnioiiles, llusb. 

Natural Order IP,— Jfi/jn ricincee. 

Hypericum rerun nm, lloxb. 

„ conb foil nm, Ulmis 

,, lytfimadnoidos. WnlJ. 

„ pnhihnn, 'J’lnnib. 

,, }vn Inrat nm. T», 

,, elmlcmdes, Chom. 

„ nepavilcvmc, UlicnR. 

Natural Order 20.—7! t iistrernnuem. 

I'luvya jnpoin'ea, Tlmnb 
Ai.hmdiiv eallosiv, Tamil 
Siiurnniii nepiUilimsiK, IH’. 

Cimndim Then, Link, Ton, introduced 
and cultivated, 

Natural Order 21 — Diptrracur)hit 
Shriven inbusln, ti.min., Silt. 


Natural Order 22 —Malraenr. 

Mulva lorlioillnln, T,. 

„ hiluMiis, li. 

,, vulmuUiuUti, L. 

„ ]>.ir\ tllorn, ]j. 

Hula ldumilufolui, L. 

„ cmilifulia, L 
AhtUilou polynmlvmn, Held 
„ imlicuni, (.< Hon. 

„ t'mvcoloim, Vi .v A. 

Urunn lolmtu, L. 

„ repamln. lloxb 
Hibiscus Tnnuuiu. L. 

„ I’m cal ns, Jlu.v.1). 

„ Holaudm, TAlfeeil. 

„ ficulnens, L. 

„ pungens, Ttoxb. 

„ Aliolmoselnif., L 

„ em i cel lotus, Koxb 

„ psenlentus, I, , natural red. 

Thespesiii Lnmpns, Uni/.. A (libs 
(Joshypnim horbaoonui, L,, hiti educed. 
Kydia ralynmv, lloxb. 

Hmulmx. malaliarietuu, IK! 

Natural Orth r 215 —Nti mil incut 

Hleieiilin viHosn, lloxb. 

,, lb> kI mi gliii, \\ r :i 11, 

.. f algous, Wall 
Ilelielerch Isom, L, 

Pleiospormnm uoeri folium, Willil., rare, 
Mdoclua euudmvt Celia, L. 

Waltham mmiriciina, L. 

Alwtmia angiiaUi, E, probably ultra 
duoed. 

Natural Order 24 —Tilinert c. 

fhcwia npposilifolm, lloxb. 

„ vt'sliln, Wall 

„ tilwfolui, i/TUiL 

„ nsjiilica, L 

„ hnpid-i, Uoxb 

„ sciibiopliylln, lloxb 

lohgiuim, lloxb. 
ii'vfg.ila, Vnlil 
(Wclioriis fiaeienlaiiB, T,nmlc. 

„ nt atmigiiluH, Liimk. 

'fiintnlutta pilo.a, both. 

„ rlioiubouloa, Jnc\j. 

„ nmiun, L 

Natural Order 2,1.— Luted' 

Limim iimtiihssimnni, L. 

„ inysoioiihe, lie,>iii‘ 

Heimviirdtia Ingyiui, I’lmudi. 

Natin a! Order 2G.— Naljiii/hiuvrit. 

lliplage Madabloln, (laoin. 
Asjndojitcrys Wiillieliii, lit. 

nutans, Ilf. 
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Natural Order 27 ,—,jll an (£. 
Tuluiliw levie-tsis L. 

Natal al Order 2,3.— firmniuv/ve. 

Oei.tnnuii jKiljisiie, I,. 

rolliiium, 51. J}n*b 
Wnlliehiumim, Sweet 
licpaleiiiu, Kweel 
polyanllwis, Kdgw, X Hi 
,i lotumhiohum, L 

mollc, L 
Robin Uimnuj, L, 

„ lnuulum, L. 

,, ocellulum, Camb 

O.s, •;]/'- coijhlhLiLi, L 
, Acetone! la, J j 
Jhnjiliyliim syiJMlivinn. IK 1 

„ lloimvaidtu, Walp 

Iinijaliuis lluyliii, Walji 
„ Tli<)insdiu, Jlf 

,, sulcata, Wall 

,, (UUjiloAicaulis, liilunv 

JUHuiiiiiiiL, L 3 MujHln. 

,, scab]idn, DC. 

,, bicoinula, Wall. 

,, aniplunala, lidjcw. 

Natural Order 2'J.— liuttmtr 

I’lcnninglimihuma nllnJWn, lleiebb 
Du Iannis albus, L. 

Xantlmxylyii nlaium, lioxb 

oxyphyllum litlyw 
Toilclfliia nrnlculn, l’cra. 

•SLmimia Laurcoln, Hi. 

Hlycntmis, I'l'niajiylln, Coir. 

Inmoina nutlihsimn, L. 

Murray a exniuui, L 

SjirciiH: 

ClHusCua jiuntaiiliyllu, IjC, 

Citrus niediea, L. 

„ Auvuntimn, L. 

HSgle Mailin' lo^i, Chit. 
iFcryula ,Klc!(ilmntimi, Co it. 

Natural Order ill) — Smut ruin tr, 

Allanllnw cxcolnn, Itoxb. 
l'UTiisma i{uasai(inlcH, llcnn, 

Natural Order ill — Orhnanff. 
Ocinin puimln, Ham. 

Natural Order 32 — ISursrran<r 

linswulliii scrmla, lioxb. 

(lamg.i imniatji, lioxb. 

Natural Order 3.J.— Ncliaecw. 

Mol in A/oilaiueli, L , Hukmu 
,, cumjiusifn, Willd. 

A/itdunchln Inilicn, Juf-s, Nun 
. r 'cdrcla sennit!, Hoyle. 

„ Toonn, lloxb. 


Nat ilia/ Oidir 'll —Olat m, a\ 

01 ax nana, Wall. 

Natural Order 'N>.—litemi ce. 

Hex rtfjiyiona. Wall 
, exeeUa, Wall. 

,. oileiata. Ham 

Natural Order 3ll — Crhinfriimr. 

i'lnfiintniii jieniliihi'j, WAR, 

„ eclmialus, Wall. 

„ giamlilLjuu, Wall 

„ Jl.imilloiiiauus, Wall. 

„ lucem*, ir.mn 

„ tuiipm*, Wall 

Coin-din* pamiuilala, Willcl., Malkuc'iii. 
Cijaiiiiiisjuiria rufii, Wall 

„ iimiitnua, IlnrOi. 

„ lloyle,ilia, Wall. 

1ilajijileiu.il'>]i jflaueum, I'n-s 

Natural Ordn ‘.17—Jlliaumi te. 

Vunlilajio calyriilntn, TiiIumic. 
Zy/yi'liua J iijuba, Lamb, 

„ i KiMi ill a. Mill. 

,, vulpine, Jaunk. 

„ xyb'iivia, Willil. 

„ nmnnuil.ii in, W x A. 

,, 'ix\j)h\ IIa, liilyw. 

lluulieniia Umibumla, Wall 
Klummis imrpuious J£dp\\ r 
„ iJUicmiibens, Kdirw, 

„ viif»utiih, iluxb. 

„ hiquetcr, Wall, 

Sai'i'u-lia oinKJHitifolia 1 >khi”u, 

„ 1 bee/iuib, llronyii. 

Seulia uiilica, limin'. 
tronam.T lopUvjtnchya, 1)1 
„ impnlciisis*, Wall 
Jlnveiiia duli'i 1 -, Tlmnb, 

Natural O) dt r <13.— Auqul<d> <?, 

Viiis cajiieulata. Don. 

„ latif'illin, lioxb. 

„ vnnfomL, in f rod nerd, 

,, Lninaji, Wall 
,, rulnnln. Wall. 

„ lanata, lioxb. 

., lnmalayaun, ISiand. 

, jiaivit'olia, lioxb, 

„ obliicla, Wall. 

„ diMirienta, Wall 
Leon siiinbueuin, Willd. 

„ uiiiu&ln, lloxb 
,, nlala, lOd^xv. 

„ nsjjoia. Wall 

Natural Order 31).— Sdajnudaeea'. 

HiKOLtlU'' iiuliosi, Coleb) 1 . 

Kelilcichem (njupen, Willd, 

Snpmdns trifolmtus, L. 

„ 5riik<>io«i, Uajrtn ,,p)obably 
mt ml need. 
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Natural Oi'ilrr 30 — Sajnudacca :— 
(conolmlcd). 

Sftpmdufj Donum, Voigt., jiraktbhf 
introduced. 

Accv oldongiini, Wall, 

„ cipsinin, Wall. 

„ lirvigulum, WnlT. 

pichini, Thun)). 

„ viHosnni, Wall. 

>, cauctaUun, Wall. 

Hlelmnlhus major., j,., introduced. 
fitaphylcft Kmodi, Wall. 

Natural Order d(X— Sahiaccic, 

Snbin pnniculni n, Eflijw. 

,, campnnblatn, Wall, 

Muliosnin Minplicifulia, Bl. 

„ clittciiirofolui, 111 

Natural Order \\,—Anaeardttxcecc. 

Eli us vorninfoi'n, DC, 

„ (icmninnln, DC, 

„ Koininlnin, DO. 

„ CutinuS. L. 

„ snccctlanea. L. 

„ parvillorn, Itoxb. 

SiiomlWH Mangifern, Pars. 

51 aiuptc in imlicn, L, 

Jliiohnnainn Iniifolia, llo.xb. 

Odum Wodier< ltoxli. 

Scmccnrpiis Anneiird'iimr, L. 

Natural Onto 12,— (Snrmrim. 

Cnritirfn nepulensis, Wall. 

Nutuiat Order 1;}.— Murltajra. 

Hurmga plui*y gospci inn, Dmrtn. 

Natural Outer II,— Legumnoste. 

Piptmithim nopal on sis. Dim. 
TIiL'emojuirt bar)Kiln, Bnylm 
Oiolalm'jn piostratn, Iloxb. 

„ itlnla, Itoxb. 

„ fioiicon, ltctz. 

„ juwen, L. 

,, Ivoliwjjnuu, Uoxb, 

„ nlbuln,. Ifoyno, 

„ _ nog!oo.in, W k. A. 

ArgyDubinin Ibioouluni, .1, ol tt, 

„ iosuimi r .T. ot S, 

/‘nroohotns communis,. limn, 

Tiignuclla Fromim-iincaim-, Ij. 

„ gracilis, Uphill 

Modicngo Itipulinn, I,. 

„ liiciiiiidn, All 

„ sntivii, L., rid taut at. 

AIcliloLus jKiroiflora, Dost. 

,, a 11 in, Luink 

„ oflicittiiliH, l,. 


Natural Order 4 1. ~~Legu n/in nut - 
(contimujil). 

Tnfnluun rcpmis, D. 

,, prntciiHe, I,. 

Lotus roriiK’ulnliiK, ]». 
liiiligolcm biiU'oliii, lloi?. 

)f irifoWal'a, L. 

„ liitn r L. 

„ tnioloriii, T, 

„ pub luiUn, Itoxb 

„ Dosiin, limn 

„ ntrojnirpuron, llani. 

„ luraiiln, L. 

„ (bmidmnn, Wall. 

„ hotemiUlm, Walt. 

Teplivo.sm purpurea, Hors, 

„ tr-nni?., Wall 
Millctfci'ft auricula In, IhvIctT, 
Carngiuift brovispina, ltnylo. 

Coin Lea licpaloiisis, Sima 
Astragalus gruvoolotis, I ram 
„ fru'la'Oiujms, (Imli, 

n ndcpmiiololnis, lhmili, 

„ leuuorophnbis. drab. 

„ hosiickrozdos, llcnlh- 

„ ihi/iuithuH Eoylo. 

„ ‘Welilmiuus Drah. 

„ mu] Hoops, A\ r ull 

Oxyhopfs mioiopliyllu, DO, 
A'lsohynoniciio. Bubon, L, 

BnuUnn somaiim. Ait 
„ oiliatn, HoyIV. 

55oim"(t clipliylla, Pom. 

OvvRCinK dalborfiwmles, BoulTi. 
Dosmodium oxypliylhnn, DC, 

„ gangolioniii, DC 

„ l.ixifinrmn, IK!. 

„ Pyimis, DC. 

„ pmloonrpimi, IK). 

„ liruidiilnmi, Don. 

„ lloribundniii, U. Dun. 

„ coimnuum, DC 

„ pnlyourpum, DC. 

» pavvirnfuun DC. 

„ lri/|onim, DC. 

Utni'ia pu:!n, Dofcv 
,, Idgdpils IK' 

„ bigojaiifoidos, DC. 
Alysioiupns raguml])(!, 

>, biipli'iii'iiblius, [)('. 

lAispctfcm olo'jivns, Cmnb. 

„ soi icon, Ml<| 

„ ennoni’iin, ])(' 

i, juncoa, Pci h. 

Vicift Hntivn, L 
„ riguliila, Roylo, 
i, hi i mi In, lvOull. 

„ tmava, Crab 
„ tumiifolin, Ifolh 
„ tnlnixpui'inn, Mu noh. 

Lons csoulonla, Mumcli, md/iratuL 
LiiDiynii! mi( i v ns, T;, 

„ luloiia, link. 

„ Apliacu, L. 
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Natural Orderll—Lcgumin<m-(comM.') natural Order 45.— ltosncea— (conoid) 


Viflum sativum, L.i introduced. 

Abrua pieeatorius, L. 

ChtoriR Terimtcft, L. 

Humagia villosn, U(J. 

Sbuteria mvoluci ata, W. k A. 

(Hytine Sojn, S, ct Z 
Erythema aiboiescens, Roxb. 

„ rcsupinaln, Roxb. 
i, suberosa, lloxb, 

Jlucuiiii pnuiens, HO. 

„ atiopnrpmca, DC. 

Butca fiondosa, Itoxb 
Sptillwdobim ltoxbnvghu, Ecu lb. 
i’uui it] m Uiborosa, HO. 
l'hahcolua Mungo, L i 

„ nromtifoiius, Jacq. / 

Vigun Cfiljunjf, J'jiul, S cult anted. 

Hohehos Labial), L. V 

Cajanus imlicus, L. * 

Atylosia sciu-alnui rides, IJeiilh. 

,, mollis, Bentli. 

Illiyndiobia minima, HU. 

i, Falconeri, linker. 

Flemingia semmlnta, lloxb. 

,, all obilifevn, 11. 13r. 

„ rcstitn, Benlli. 

Dnlbergia Hinsoo lloxb. 

,, laneeolaiia. L. 

Jt lurcmn, Ilontli. 

,, volubilis, lloxb. 

Pongnmia glabra, Yuit. 

Sop bora molhs, Wall. 

L'lCMilpiuift Iloiutncella, Flemm. 

,, sftpiarm, lloxl). 

Ciihbia Fistula, L. 

„ Tova, L. 

,, oev.iden lalis, L. 

„ Allans, L. 

„ pinniln, Lnmk, 

„ Wall iel ii an a, 1)C. 

Biuiliiniu mediaosa, Enmk. 

„ vanoguln, L. 

„ roliiMi, lloxb. 

„ Vulilii, W. k A. 

„ puvpiu ea, f j. 

Mimosa rubioauhs, Lamk. 

„ pudiea, L. Setiailivc plant, na- 
t urlkcd 

Acacia Caicohn, Wilbl 
„ pcnnalrt, Willd, 

„ cips i a, W and A. 

,, FariiCMnuiu Wilirt, naturalized. 
,, elmmoa, Willd. 

Albizzia lueida, llenih. 

,, I.obbek, Rciitb. 

,, odomlissiinn, llciitli. 

„ pioeera, llcntli. 

„ Jnlibj issin, lSoiv. 

,, Rtipulnlu, Boiv. 

Batumi Order lo.— Ilosaocic. 
Pruiuia I’uddum, Roxb, 
i, lVUis, L. 


Ib’iimiH domeslica, L. Aluclia, Plum, in- 
traduced. 

„ anneuiaca I/., Zni'd Alu, 

Apricot, cultivated. 

Amygdcilns persica, L , Aru, l'cncli, in¬ 
troduced. 

Prinsepia utills, Iloyle. 

Spuroa cancseens, Don. 

„ callosa, Thnnb 
„ Xamtscbatien, Hall ? 

„ amin folia, L. 

„ Ai'iuicur, L 
Rubus ncum uiatns, Stn. 

„ pnmcnlatus. Sin. 

,, parvifoliua, L. 

„ coucoloi, Wall. 

„ nmniH, Wall. 

„ fmticosiis, L. 

„ flnvus, Ham, 

„ liisiocaipiis, Sm. 

„ i'o«tefohiis, Sin. 

„ billorus, Ham. 

,, nspei, Don. 

0cum datum, Wall. 

Fi agin in ii alien, indr. 

,, vcsca, L 

Agi'inionia Kupalonnm, Linn, 

HoLejililla fiulicoftit, L. 

„ nncropliylln, Hon, 

„ inullilotin, J/ 

„ Lchclieiuuilliaua, Sin. 

„ fulgeiiH, Wall. 

„ nepalensifi, Hook 

„ alrosnngiiinca, I,odd. 

„ mi pi mi, L. 

„ (Sib bald in) proeumbens, L. 

Rosa Lyoilii, Limll. 

„ moscliata, Still. 

„ Bniuonii, Lind. 

„ jnncrophyJIn, Lind. 

„ WtWuma, Watt. 

„ bericca, Lind, 
l'yrns Aim, Elirh 
„ baceala, L., (livuln Melinl. 

„ variolosa, Wall, Melinl. 

,, communis L , Na-sbpdli, I’eni, 
cultivated. 

„ Mains L . Sen, Apple, cultivated. 
,, in sina, Wall. 

„ foliulos/i, Wall. 

„ (Jydouia, L,. introduced. 
(Jmlicgus Pyi aoantlia, Hers 
Coloucnster ucnumnnlii, Limll. 

„ liuorophylln, Wall 

„ biiflillaris. Wall. 

„ uunimulvuia, F. ct M. 

AW urn f Ordn It! — Saxifrages. 

Aatilbo liviilaris, Hon. 

Snxifmga ligulntn, Wall. 

„ Slraciicyi, Iff. & T. 

„ imbucata, Iloyle. 
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Natural Orihr Ifi.—.SWI/Vtigrcc—(c< meld.) 

Dasifwgn rrmmlos/t, Wall. 

,, ymmilalo, L, 

,, odonloitliylla, Willd. 

„ miomiiilm, Kclgw. 

u juillMn, Wall. 

„ llnt'cllaris, Willed 

,, Urunonw, Wall. 

„ lUieunhs, Wall. 

bracliy porta, Don. 

,, diveisifoUn, WnU. 

„ Jncqucuiuiiiiftnn, Hum*. 
Ohi'y&usplcniuni ncpnlouHc. Done. 
l*aviins&i» Wj^litmiui, Wall. 

,, mil Hcoln, Wall. 

Hydrangea uUissimu, Wall. 

Duiilscia em'ymlKiaa, tt Hr 
,, Htmmm-a, 11 Hr 
1*1 ii1ncl(*l|»l ius coronitriiiti, !<• 
licit nutans Hoyle. 

Uiljo.s (iiossnfaiin, 7 ,. 

„ ^liicuilo, Wall. 

,, vubvum, L. 

„ mgnitu, L. 

Natural Onhr 17 .— Cntsuidacra 

Tilliea penimiulm, Lloyle 

(Jin*ihii]n mil 1(211, Dene 

UryophylLmn, efllymmim Kulisb., in gar- 

tlrun. 

KnliumlwB vimmn, II aw 
Culylodou Ormuli'M, lSuulli el Ilf. 

Hulimi crcnnlnlmn, 111 « T. 

,, quiullifSrtunj, l’nlt. 

„ llimnleime, l)on, 

„ emHsipos, WnU. 

„ eloiit'aliuii, WnU 
„ Imeaiifolium, Uojle. 

„ pimeiJIoriHii, Eilgw. 

„ InCnUnn, Wall, 

„ lumiliihutt, 

„ urtemiLiirhum, Wall. 

„ liwerMi, Ledcli 
,, mnUk'nulo, l\ T nll. 

,, IthuiHoln, IK*. 

Natural Order IS.— flmwraeta. 

Droscva peliutu Fur. lunula, lima. 

Naiutal Orilrr Ml.— ■IfalorayacctR- 

illyriOphylliim hpieiilum, L, 

Natural Onhr 50.— CutnhrvUtet'ee 

TonnSnuliu liuloricn, ItoxH. Hulun in. 

„ Ohulniln, llelz . liar. 

„ tniiiiiii, lioxh. Iiiiriiu. 

,, Arjuntt, Hertrt., Ai’juu. 

„ iiimeuIlian, UdxIj Saj. 
Anojremaus l.ililulm, Hull. 

C'lmibveUuu deennilvum, Uo.\b. 


Natuiul Outer ft! ~ Mgraetie. 

liimetun Jiimlrnkmsi, 1 .sunk . .fdnuui. 

„ euryo|iliyni lohn, Lwik 
Drtvoyn inborea, Hmcb 
IliUTiiiRioma neuluuiriilii, Daudi 

Nu/taal Orilrr 52. — -Jh fa.\/tit)Utrt ti. 

Ohljcd in. stoltuUq Dun. 

, iingushl'iiliii, Don 

Natural Outer fill — hyfhrtu n as 

A minim n ia rohunlifnliiH Hum 
„ veaifiitm in, llnxb. 

WooilfoiiUu (lunliiimlii, Nnbsb 
Lmvaomii :illiiv T,jimU , iMolnuli. <•/»/? /A ns. 
DnsiiiMvicmliv paw Him a, 15nsb 
INniiuiiUnmalum,L , nihl and i'uHtutt¬ 
ed 

Natural Ordn 51 — O/tin/itit'ittc. 

Epilolmim loineiilosnni, Ili»in« 

„ Viv-vjum, L. 

(Knnllieiii rosea, Siam., J 

„ hiiumln. Ij., > Antltfalizult 

,, glHlldllloi'll, ) 

Dut ten Dulelmnu, It. 

„ iilpinu. L. 

Natural Ordi r 5ij.— Namjidariui. 

UiiMunia tmncnhwn, lloxb. 

Natural Ordtr oil — ('twinliihtiua'. 

Trieliosfiullics cmnimc’iiim, I. 

„ luilnmlii, Iloxli. 

LiiHa eyliiidricn, Nnml 
Cuuimis Mein L , ciiffaufi it, 

„ ft,UcYit\ Ti. „ 

, Hiinlu ic\il, Tluyli*. 

(fill'll!Iiin vulpmis, Hrlijil 
llryonm laeiimtsu, L. 

Miikm sculmdin, Am 
Jieluioria umbi'llalii, 'l'lnv. 

Natural Orttm 57.— JtnjtmHh'ne. 

Hogoinii pn’lit, Wall. 

,j ainumii, Wall. 

Natural Orth> 58. — l)ati<u\nmp, 

Dali.scu cumiubma, L. 

Natural Ordn 5!l.— /''wnidtue, 

Tri.iiUlietnii pcnlaiHlia, I/. 

„ eiyslallmij, Valil. 

Mullu-u Inrln, Tlumb. 

„ |u'n(ii|>liyll(i, r,. 

„ ' vrs lunn, Si't, 
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Natural Order GO.— UmheUfoa. 

Ilydrocnlylc asiatiea, L. 

H-miciila cmopaai, L. 
l.iiplciirtim tonne, 11 nm. 

lmigieaulo, Wall 
„ Oiimlnllci, Wall. 

„ fiilcnhuu, L 

„ juuiginalum, Wall. 

Ajiium graveolens, L , tnfrodneed 
1'aiuin Cuplicuin, Honlli ft Ilf. Ajwain, 
ndth ti(t il 

Acmnuma leiicmm, Edgiv 
Pimpnu'lla di vend folia, 1)0, 
('lu'ropliyllum villosuin, Wall. 

(I'lli,ml lie slolmnfeia, Wall. 

Helinum Cainlnllei, Ilth cl Iff. 

,, Brummis, DO. 

„ (Jovamamnn, DC. 

„ angelieoidc.. DO. 

I To mcli-um c-amlitmns, Wall. 

„ uopulonso, Doll. 
I’uucpclaiumi giavcnlcns, L. .Sawn, 
Cmiamluim sativum, 1 culttrated. 
Dane,us Cnvala, L , cultivated. 

Tori 1 is AnLlirihoms, Uincl. 

Niilui'dl Order Gl—jlvaLncpce. 

Aralia caclioinmca, Done 
JMciopanax fingrans, Necm. 

Hcder.i Helix, L. 

Hqitajilciu'nm vomiloaum, Scorn. 

Natural Order G2— Cornu era, 

Mavloa begomsufolin, Roxb, 

Cor mis mueiophyllft, Wall. 

„ oblongn, Wall, 

,, cn|illal:«, Wall. 

Alaugium Lumavckii, Thw. 

Natural Order G3 —Ctqinfohucea, 

Abel in ti'illora, II. Rr. 

J.oyecslerift formosn, Wall. 

Lomcc-ia Myrhlhis, 11 f & T. 

,, pnrvifolta, Edgur. 

,, j)nr(mrebccns, Ilf. & T. 

,, bypolenen, Dene. 

„ oncnlalis, Lnmk. 

,, alpigenn, L, 

„ ludmipliyllu, Done. 

,, angusti folia, Wall. 

„ spmren, Jnrqncm. 

„ i|iinn|uc)neulam, Unitin'. 

Vilaimum eolmi folium, Don. 

„ stellulatmn, Wall, 

„ intogcriiimim, Wall, 

„ nervosmn, Don. 

,, connccuin, Bl. 

Natural Order li 1.— lhibiacea. 

Atlina oorilitolin, Rent!) ob Ilf. 
Stephogyne jwirvifolia, Booth eb Uf. 
Ilymonodictyou exoclsuni, Wall. 


Natural Order CO —iiV?nrtmr~(cotield ) 

Weinllandia exscrln, DC'. 

„ pubcmla, DC. 

A rgostei imm smmcnlnsuxn, W nil. 

, t ortioillatum, Wall. 

ITcilyotifi Biirmanmann, It, llr. 

„ nspcm, lleynn. 

„ brnckypoda, DC. 

„ piacilis, Wall. 

Baticbn dumetoram, Lamk. 

„ letraspcima, Itoxb 
„ uliginose, DC, 

Ivuoxia corymbn«a, L. 
l’avotta lomcntowi, Km. 

Gardenia lurgida, Itoxb 
Uoflem kcugalcnsis, Itoxb. 

Hnimltoma sunveolciiB, Itoxb. 
Lcptoitormis lanceolatn, Wall, 
Kpermacocc nrliculans. L. 

Galium aspen folium, Wall, 
i, ncutuni, Kdgw. 

,, intuiuli folium, L. 

„ fiCpyllojdcs, Hoyle. 

„ confcitum, Boyle. 

„ npnrinc, L 
Ilnbia curdifolui. L. 

Asi/Cinlft cynanchica, L. 

Natural Order fi3.— Valeria naceiP. 

Vflloriana Walliohii, DC. 
i, llmilwickii, Wall. 

Natural Orihr GG —Lqmeece. 

Monim longifoliu, Wall. 

„ brevifloin, Edgw. 

Dipsacus biennia, Wall. 

Natural Older G7 —Cimpa.itlit. 

Vumoiiia nntholmintien, WiJId. 

n eincrcft, Less. 

Elephant-opus sealer, L 
Arlenostemma viscosnni, Foist, 
n var. datum, Don. 

ii var. lalifolium, Don. 

Enpntorium longirniile, Wall, 

>. IVnlliohii, DC, 

Solidago IRvga-auvea, I,. 

Cyathoelinc lyratn, ('ass. 

Didirocephaln gracilis, DC. 

Grangca lruulvasyuUnnn, Poir. 

Wyaactia nepalcnws, Less 
„ Wallicliii, Less. 

Aster nlpinus, L. 

„ molluiseuliis, Ren Hi. 

,, junccus, Dentil. 

„ Tlinmsoni, U D Clarke, 

( —Cali mens flexuosn. Ruyle) 

■■ pediinceilaris, Wall. 

Engcron acre, L. 

! „ hcllidoides, Dentil. 

I Conyza vcroinmiolln. Wall. 
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Natural Onftr 07.— C/>mpu<it.r (coiltil ) 

C'ony/n nbsinlhifolia, DC'. 

,, vifieiduln, Wall. 

HI muon laeern, 1)0. 

„ runn until, 1)0. 

,, biernci Colin, 1)0. 

KpliaJi'jiiitluis lurlim, W)lhl 

JasovitopoiUiim nl\nm\m, Oasi. 

Alifl|»1mli« cinnnmonesi, Death. 

,, ti ipliiiems, Sims. 

„ milngciin, 1>C. 

,, ntibigenn, var. polyeeplmlft, 

0, Lb Clarke. 

„ cliioimnLlin, DU. 

„ avaneosn, 1)0. 

Gimphnliuin multi ceps Wall. 

„ indicum, L, 

Oiesulin axil Ians, Uoxb. 

Inula voMitii, Wail 
,, nervosa, Wall. 

„ Partial n, Wall. 

„ Cappn, DO. 

CnrpeMum eoimium, Ii. 

„ ubrolaiioides, L. 

Hicgcshcckin orient alia, L. 

3'lelipln orcein, L 

Diclciif, tripartita, I,. 

Allimlm Irkiaetylites, Ilf. & T. 

Co tula nnthemoidoH, L. 

TnnnccLnm thibelieum, Ilf & T. 

„ langifotinni, Wall. 

ArLemima vcRtitn, Wall. 

„ vulgaris L. 

Scnccio deni Homs, Wall. 

„ grncilUlorus DC, 

„ Inoitiiosrifs, Wall. 

,, coronopifnliuK, Desf. 

„ nlatus, Wall. 

„ rutinoivis, DO. 

„ Km i Hi inn us, Wall. 

„ CnnclolleaiiiiR, Wall. 

Eclilnops liivous, Wall. 

„ echinntus, Jloxb, 

Aiclimn Lappa, Willd. 

Ranssnrea obvnllatn, Wall. 

„ tfti'avncifoliit, Wall. 

„ Kiinlliinnn, Wall. 

„ depressn, Wall. 

,i ginimniColin, Wall. 

„ Candollennn, Wall. 

„ cartliamoldes, llontli. 

„ albescens, Ilf. & T, 

„ candtcasis, DO. 

„ Roylei, LlO. 

Juilncia Tnamrceplinln, Tlcnili. 

Scrraluln pallulo, DO. 

Tileliolepln clongata, I>0. 

Lcucomcrls spectabilis, DC. 

Aimduen pteiopodn, 1)6. 

„ aplcrn, DO. 

Gcvbera laniiglnosn, Bentli. ct Ilf. 

llcniieift ru'palcnslH, DU. 

Tnigopngon jnnecnni, Wall, 

Youngm lymia, Cans. 


Natural (htler 07 .—CantpoiUiv —■ 

(concluded). 

T.neluca graojlilloui, Wall 
„ Hmuoiuaim, Wall. 

„ liaslatn, DU. 

„ mncmiilliu, llcntli ol JIL 

„ lmigiCohn, DO 

„ ivm iculala, DO 

„ sngiUata. Ilf. & T. 

„ Tatmlcn, Ilcnth. 

I’l'cnantlu'a lii-.piilulu, DO 
Taraxacum Deus-leonin, Desf. 
Cupis ficlnla, D. 

Mulgedimii Tatarieum, DO. 
Mictorhynchus sarmenlosns DO. 
(Jymira nepnlptisis, DO. 
lUimlin soiicliifolia, DO. 

Doioniciim Itoj’lei, DO. 

Natural Order 08.-— C'amjiatnihcrti. 

Cyannnthm vnlogrr, Wall, 

„ liuilolius, Wall. 

Wftlileaberglu ogreslis, A DO. 
Oampimula lalitulia, L 
„ syjvnbeo, Wall. 

„ canescons, all, 

„ coloiala, Wall. 

Lobelia frigonn, Iloxb. 

„ pyramidal is, Wall, 

Natural Order G9.— Erica com 

Pcrneltya ropens, Knll, 

Andromeda oval Kolia, Wall, 
ltliododendion barbalum, Wall. 

„ campamilalum, Dan 

„ arbuiomn, Sm, 

„ lepldolum, Wall. 

„ aullinpngon, Don, 

Cass5opc fnsligialn, Don. 

Natural Ordti 70. — PriiHulitcetv, 

I'lhmiln flnrlbundn, Wall. 

„ pctiolmiH, Wall. 

„ pm pm on, Hoyle. 

„ rosea, Hoyle. 

„ miimtlssjma, Wall. 

„ invobioiata, Wall. 

„ tibirlcn, Jaeij. 

„ denUcnlatn, Wall 

Andoosnce sarnicnloan, Wall. 

„ .TacipvcmnnUl, Duby . 

„ rotundifolia, IIaid vy. 

„ inclsn, Wall. 

„ clogaiiR, I )u by. 

Lysimnchia lobelioidus, Wall. 

„ pyramidal)s, WrtU. 

„ oval vis, Wall. 

„ jnpoiucn, Thumb. 

Aiingnllis arvoiiHis, D 
Mieiopyxis pmuila, Duby, 

Samolns Valetaiub, L. 
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Natural Order 71 — Myrsmeo-. 

Jlaisa mdica, A DO 
„ mgentcn, Wall. 

ICmGelia lobuHa, ltoxb. 

Uyi>iuc semiscnata, Wall, 

„ bif.ivia. Wall. 

Ardisia Immilis, Vahl 
,, floribmula, Wall. 

Natural Order 72 — Sajrotacree. 

Bnssm hntyiacen, lloxb. 

„ liilifoiia, lloxb, at lam clr>a- 
ttuns • planted. 

Natural Order 73. —JShenacrx 

Xhospyroa nxscnlpta, Ham. 

„ Slclniiovylnii, lloxb, 

„ montaiia, lloxb. 

„ ISinbryopleus Peis, 

Natural Onlei 71 .—Shjract at 

Symplocos cintrcgoide';, Ham. 

„ splcatn, lloxb 
„ racemosa, lloxb. 

„ ramo&jssmui, Wall. 

Natural Order 75. — Jasminca. 

Jasminum laurifolium, Roxb. 

„ pnbcscens, Will cl 
„ pmiclatum, Wall. 

„ mborcHcens. Roxb. 

„ Intifoluun, lloxb. 

,, (1 1 ® per mum, Wall. 

„ levolnluni, fiimg. 

,, pubigormn, Don. 

., officinale, L. 

„ graniliflomm, L, 

„ Zamhae, Ail., mlfiiated. 
Nyctiuithcs Arboi-tristis, L. 

Natural Order 70 — Oleucrce . 

Fi'nximu (lorilnirula, Wall. 

Xngimtmm ncpalcnae, Wall. 

„ compacluni, Hf k T. 

Olea uuRpidatn, Wall. 

„ glanclulifem, Wall, 
f'bioimntluis nmcropliylla, Wall. 
Syrmga cinodt, Wall. 

Natural Order 77,— -Apoeyneae, 

Carissu diffuan, Roxb. 

Opluoxylon serpentinum, Willd 
Tabermomontann coroiiurin, It, Br. 
Yincn pusillft, Muvr. 

Vnllfii-iB dichotoma, Wall. 


Natural Order 77— Apoeynece— (concUl), 

Wrightin, molhsoiina. Wall. 

Ilolauheim antidysenterien, Wall. 

A1 stoma Hcholaii^ It, Br. 

Noiimn odorum, Solnnder. 

Cbonemorpha maciopliylla, Gf. Don. 

Ielinocarpiis fiagiuns, Wall. 

„ fratesceiis, R Br 

Natural Order 78,— Aselepuidacea, 

Oyptolepis clcgans, Wall. 

Vmcetoviemn o an esc on s, Dene. 

moitlimnm, Dene. 

Culotropis proroin, II Br 

Dtcmhi cxlensa, It Br 

IV* n pi oca calopli) lln, Fule. 

Tylopbom cavnnsn, Wnll. 

lUarsdcma Roylei, Wight. 

Pf rgularin ortoratisMmn, L. 

Oitiiniit!h?,ra vimmen, Wight. 

Iloya parasitica. Wall. 

Ceiopegia longifolin, Wall. 

hmceulum. Wight, 

Natural Order 79.— logout,iced?. 

(laidncrift nngustiFoliu, Wall, 

Ilntldleia painculata, Wall. 

„ nsraticn, Lour* 

Natural Order BO.— Oentiamccce. 

Exucum tetmgomnn, Roxb. 

,, ped mien latum, Ij. 

Cnnscoia. decusoata, It. el S. 

„ dilhiBa, 1U Bi. 

Gentinna tenclla. Fries. 

,, pcdicclktn, Wall. 

„ argentea, Hoyle. 

„ capitals, ltam. 

„ deecnifirtn, Ham. 

j, mnrginntn, Dri'ijb. 

vcmibtn, Wall. 

„ clepi-essn, Don, 

„ Kuiroo, Hoyle. 

CrawfIndia fasciculatn, Wall. 

Opbeha eordala, Don. 

„ luridn, Don. 

„ purpurnscens Don 
,, iicivosa, Wall. 

„ inilclielln, Don. 

„ alignstifolia, Don. 

„ (Jhuaylw, Guseb, 

Ilftlenm ellipLicn, Don. 

Swerlm speciosn, Wall. 

Natural Order 81.— Ihgnoniaeea, 

Calosantlies inclica, Bl. 

Steieospcrnuim chclonoides, DO. 

„ suaveoleiiB, DO. 


40 
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Natural Order 82.— Vedaiuu'm. 

Hfnrtyiun iH'oliOTciclin, Glox, naturalized 
fjcsninnni uttliciun, L , 1'iH, cultivated . 

Natural Order m.—Convclnlaeca. 

Argyrein speciosn, Sweet. 

„ eapilatn, Ohui«y. 

,, so loan, Chorny. ( 

Qunnioclit comuen, Musnuh, \ ‘A 
vulgaris, Olioisy, \ IJtl1l / c „ s . 


Natural Ordet 8**.— NaUna<X<& — (cwicKI > 

rhyonhi rcniviann, h-> t/drodurrd <u‘d 
almost naturiiherd 

Caijiienm fmlescons, L., LAl-mireb„ 
Chilli, inlroiluerd and mturatezid. 

Nj(*nn<lia pliysiiloulcs, Giuitn, natur¬ 
alized 

Williama noinnifern, Don. 

Nicolimia Tabnenm, L., Tnmtfku, intru¬ 
din'etl and natural wd, 

Datum Htrnmoiiuun, L. 

„ roshuiwi, l. 


palates ycnlfipltyllft, Chelny. 
VhniliitiH Nil, Olipioj- 
Culonyelion hpooiortum, Ohoiwy, 
Tpomuiic PcB-hgrulH, Tj 
„ Tmpotlmm, B. Br. 

u viHioliri, Sweet. 

„ pilosn, Sweet 

„ HcaeililloKi, Olioisy. 

Convolvulus pluncnuliH, Vnhl, 
I’omiui pauiculfitn, Uoxb. 

1( liioemofifl, ItovD. 

J3volvulus nl.sinoulc'J, L. 

Cuscu ta reflexa, ltoxb. 


Natural Order 84.— Boraginaoca. 

Gynnion vestitum, A. DO. 

Oorclia Rothii, 11. ct 8. 

„ Alyxn, L, 

„ Inti folia. Iloxl). 

JJhrctia lrovw, Uoxb. 

„ sorrntn, Uoxb. 

llhabdia vimincAi Dnlz. 

Holiolropium ovnliColium, Vahl. 

„ Blriiroautn, wilUl. 

Mrtcxotoini/t Benlhimii, 1)0 

Merteiinin octlnoides, Ilf. ami T. 

Myosotia ciospilosn, Solnilt 
„ rotund i folia, it, Hr. 

Erltrioliiiim mtuiuUfolium, DO. 

„ soricoiim, lloyle. 

„ apathulaluin lloyle. 

Dcliinosponnura glocliidnituni, DO. 

Oyitogloaanm fu ionium, Wall. 

,, inic ranlhimi, DO. 

„ lonpilbnmin, Dentil 

,, grand illcmmi, Hoyle 

Tricbodesmn Imlmun, 11. Ur 


Natural Outer 8B.— Salanaoea. 

Solarium tuberosum, L., Potato, intro¬ 
duced. 

Solnuum nigrum, L, 

„ verbascifoluni, I>. 

„ f»an«ta»\, L, 

„ xmitiiooavpum, Suin'. 

„ lndicHin, L. 

l’byuulia minima, L. 


Natural Order 86.— NerophuUadneea- 


Vevbuflomn ThapiUB, L. 

Oelnifi eoromniwloliHiift, L, 

Lumiin nuuosifiHmm, Wall. 

Antirrhinum Ovontiuni, h. 

Mmniltis nepaleiihife, Wall. 

„ gmriliH 11, Ur. 

Mas lift 8ni'culosu8, Don. 

.. ini'oHiiR, Loin. 

Liiulcnljorgm gmuiliilinn, Urn Lit. 

„ urticrufohu, bolun. 

„ inuomilneliyii, Ueiith. 

Iiimnophilft prntinkmb'.s, It I tv. 

HcvpcbUs Unmiltouimm, I tenth. 

„ Monnicna, II. 11. IC. 

Toretiia cortli folm, ltoxb, 

Vnnilollia ernstneon, llontli. 

Uonjinyn bmchtntn, Linlc. 

„ voixmiciiifobii, Kpr. 

HeiuipliTngmn, liotoiophyllinn, Wall. 

Seopurm fluids, L , mini at teed. 

Voronkin Ami gallic, L. 

„ Heccnbniipn, L. 

„ dolfigcwi, Wall. 

„ limoHii, Dcnlli. 

„ album, L. 

„ biuiljn, L. 

„ agrestm, L, 

Ilimbnem liinpuln, Lmnlr. 

Stiigii Hijilii’iisiDuicSj Uetitli. 

„ (lei i hi Horn, Ikuilh. 

„ liii'Hiitn, Bentli. 

LoptovlmklOH piirviilorn, Uentfi. 

Hoinibift tillidn, Don. 

ICtipfmmin ollicinalis, L, 

I’ili orliism Km-roon, lloylo. 

I'edictilru'is tuliillom, Fisoli. 

„ rimioan, Wall. 

„ peehimtn, Wall. 

„ pyrrnnirlnta, lbiyle. 

„ gracilis, wall, 

„ pori-Ofiln, Wall. 

„ nbiotnnifolin, lliob, 

„ megiilnntlm, Don. 

Natural Order 87.— J-ciitHi/lurkc. 

Utncularift flexuosa, Valil, 
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Natural Order 88.— Orohanchea. 

Phelipsea inclica, G. Don. 

Aiginctiainihcn, Roxb. 

Natural Order SO >—Cfesxcrnace. 

Dnlymocarpua subalteinan*, Wall. 

„ atomalicn c , Wall 

„ macrophyllus, Wall. 

„ pedicellnhis, II Hi. 

,, lanngmosiia, Wall. 

C In vita bifolia, Don. 

Rhynahoglaijisuin ohliquum. Bl. 

Pl.'itya lemma violoktoa, Wall. 

Lymonolus ternifullus, Wall. 

Natural Order 9Q>— AeardhucciV. 

Thunhergin gmndiflom, Roxb. 

„ eocoinea, Wall. 

Ehormaicra glaum, N ab. 15. 

Uygrophiln polyapcmm, T. Andcis. 

„ spmosn, T. Anders 

Petnlidiiun bnrlemmles, N nb E. 

lleniiKvaplns I'avala, T. Anders, 

E( rob ilan tiles nurieulatue, N. ftb E. 

„ gtuUiiosus, T. Anders. 

„ alutus, N. nb K. 

„ Wallichn, N. ab E. 

„ i=ophyUus ( T. Aiulcm 

„ aui sophy 11ns, T, Aiuleis 

iEeluiinnlliecft Wnlliehu, N. ah 10. 

Diiiilulnonntliuh mirvosus, T, Anders. 

Dnrlorfa enstatn. L. 

Lejiulagatlus cuspidala, N. nb E. 
tl purpuricaulifi, N. ab E. 

,, liyalum, N. nb 30. 

,, iasuioulnla, N. nb E. 

Plrtosaetuiltiiw tUyiflittorus, N, ab 15, 

Juslicin Adhntodn, L, 

„ peploides, T. Antlers. 

,, piocxuiibeiiSi L. 

Ruugift pectinate, N ab E. 
i-cpeus, N. nb 30. 

Diclij item Box burg liinnn, N. nb E. 

Pemtrophc lacalyculaln, N. nb 10. 

,, BpCciuan,N. nb 15. 

Natural Older Ql.—VertoMCcx. 

Vcrbciin officinalis, L. 

Lippin nmlillovn, Rich. 

Lnnlmm alba, Mill. 

Preimia viburiioulcH, Wall. 

„ mnetormtn, Roxb. 

„ barbate, Wall. 

., hcrbncea, Roxb. 

Callicnrpa arboien, lloxb. 

,, mnoropliylln, Vnlil. 

Clerodemhon fleiralum, Rpi. 

,, infoiUninLum, L. 

. biphonnnthns, 11. Br. 


Natural Order 91 ■—T 'erbenaetm. 

—(concluded). 

Cnvyoptcns Wrdhclnnna, Hehnuer. 
Gmelina nrboren, Roxb. 

Xhtex Negundo, L. 

Ilolmskioldia s-angninea, Ret/. 

Natural Order 92.— Labiates. 

Ocimum. camun, L. 

„ sanctum, L, naturalized. 
Orthosiphon rubicmulns, Bcnth. 
riectrimthus scrophulnrionics, Wall, 

, slmlns, Bcnth. 

„ Coclm, Don. 

„ temifoliiis, Don. 

„ conlifuhuR, Don. 

Colens barbnlus, Dentil. 

Pogostemou pleotranthoidcs, Dcsf. 
Dysopliylla cruciate, Death, 

„ putniln, Death 

Colcbrook in oppositifolin, Sin. 
lOIsholtzia polyslnehyn, Bcnth. 

„ Hava, Bcnth 

„ uicisn, Dentil. 

enustechya, Benlli. 

„ Rliobihfera, Bcnth. 

Mentha nrveusis, L 

„ iiicaim, Willil, var. Roylenna, 
Dentil 

Origanum novmalc, Don. 

Melissa cnlnmmtba, L 
Miciomeiift bifloin, Detitli. 
ifeileoina ncpnlensis, llcntli, 

.Snlvin glutinosn, L. 

„ iloorcioftinnn, Wnll. 

„ Inna hi, lloxb. 

„ plcheja It. Br. 

Nepotn fcpicntn, Heath. 

,, distnns, Boyle. 

„ (dhows, Roy 1c. 

„ rudcialiw, limn. 

„ lencopbylln, Bcnth, 

„ Govnuinim. Death. 

Ln lie man tin Roylenna, Death, 
Aniainncles ovntn, B. I3r 
Prunella vulgan h, L. 

Hcutelhuifi grossn, Death. 

„ repens, Ham. 

„ liacnns, Heath. 

„ ficnndcns, Don. 

Oamiotome versicolor, Do nth, 
Leormnis Boylonniir), Death. 

„ pube.sceus, Death. 

„ cm diftcus. L. 

Lainiirai ninplexiconic, R. 

„ peliolatnm, Hoyle. 
Colquhoiunn rocciuen, Wall, 

Stacliys senccu, Wall. 

„ spleudcns, Wall. 

Roylcn elegnns, Wall. 

Leuens urticnjfolia, B. Br. 

„ lniintn, Death. 

„ inollibsiuin, Wall. 
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Natural Outer 92 —Labiate 
—(concluded). 

Jjcucns diffusa, Hrntli 
„ Iij'Hsnnifolia, Mcnlli. 

,, coplmlotos, Spr 
Ticonotia ncppUPfolia, 11 Hi 
Phlomis Imniifolin, Hoyle. 

EmwMacliys BUpevljn, Hoyle. 

A]iign icniotn, lfcnlh 
„ bi'actcoKii, Will], 

Teuenum Hoylcnmmi, Hoiillt. 

„ qnudrilnmuu, Ham, 

Natural Ofiler 9^.—~PJantagia'K. 

Ylnnlngo majoi. T, 

» Ispiighnln, Hoxb. 

Natural Order 5)1.— CArnaptitfiaeea. 

Chenopodmm album, f. 

I)ulT)s p !,. 

Nat m itl Order On —/lit ret hi trie 

BnM'lla rubra, T.. cultivated mid natu¬ 
ralized. 

Natural Order 01) — Amaiantncia. 

Deornitfid {jelosinuloi, Moq. 
lUiclotiu Amliorsiinnn, Moq. 

Celesta urgenton, Moq 
AmarantliuH oniulntun, L, cull willed and 
naturalized 

AniarimLlms pnniciibitua, Moq. 

,, (imu'i'ticus, L, 

„ frimunilnociiH, Fioxi», Hum* 

ilium, Antndnmi, i'mHi- 
rated ami natural tied 
spinosns, T<. 

JErun RoniMlciiH, Wall. 

,, limn to, Juss. 

AchyianUirs nspeva, L. 

Jlifjom nrvensiH, Forsb. 

Tnpuhn tapjificLTi, DC, 

Cynllnilit prosit nlii, ])(. 

Altoinniilliern acs^ilih, II. Hr. 

Natural Order 07.— Nfje/ayinric 

Jlnrrlinoviu diffim, b, 

Jlhaliilis .Inlnpii, li., inf rod t«>,'it and na- 
tin allied. 

Nation! Order OH.- I'hijiaUteeareir. 

rircunia Latbenia, Moq. 

Natural Order 99 .—Volijginiaoete 

Hnmex Walliehii, Mouisn. 

„ nepalcvds, Spr. 

„ linslafciiR, Don. 


Natural Order 9!).~Hi/ 1 Wi'WW. 
—(eojiohulcd). 

Itiimex vesicnmi*., L 
Kiumgin lKl.uulii'ji, L. 
lUu'iiin rmi.il>, W »vl l 

lihnnh-tisr, Hoyle. 

l'olytf" ,,iml H«.\lnii«hii, Men-ai. 

„ iili'liciiim, !{ llr. 

„ iii’iiiiit]’i«»i«u-s, 

,, rc< uinlu'iiK, Hoyle. 

„ nvieiilwo, ij. 

„ liarhiilnii), 1,. 

,, imipliiliiluii, f. 

,, ]iq»itiiilnliiini, f, 

,, sptui'ioMiwliyiiui, MuisMi, 

„ iniipli'xii'imlo, Dun. 

„ rm'ciim>ruliuiii. Wall 

„ ofliMt’, Don. 

,, ncjiiilciiM', Meissii. 

„ Kpliu'i-nrcphnlmn, Him. 

„ nipitntnin, limn, 

,, olnni'sVHr, I 

„ plerociuimm, Will! 

nmiH'ifoInmi. Huyli' 
nun i’M‘ii!<'iihi»i Mu'iiHi 
„ ryniosinn, iUeissn 

,, Illtlli'K'lllll, (ill 1 ) III. 

Nutural Oi'ih r I HI) - -louirnu it 

fliininmommii Tninnln, N. «1» Is,, 
ullulUuiuu, Tripl'd. 

Plunbu Inncroliitn, N. n)> K 
„ pallida, N. »h K 
Modulus odoiatisMmiis, S nb K, 

’J'cl mill linn liutcliutf'liM, N. nl> !<;„ 

„ iiumojirlul.i, ltosb, 

I.itMou i oiiMmiliM, N. nb K. 

„ Ittiuigmosu, N. nb K. 

Natural Order 101,— T/ii/iiii lueerr, 

Hnplinn pnpj mcou, l\'n]| 

Wilvhlmjtnui ui^aln, McifiMi 

Natural Ordtr lt>*2.— h,u aiithiieitr. 

Imiwithus lif'iistMiiitK, Wjitl. 
i> jhiIvcvuUmiIu-j, WnU. 

n vusllliif., IVnll 

n lomdilotus, Diwr, 

i) PimllfoliiM, Wall. 

Viti'iim ollmtn, L. 

„ niticuljilum, 1 'in*] ji . 

„ otleniialimi, D 

Natural Order I OS,- I'lhetujnocf. 

HippoplnuisnliriloJIu, 0<m. 

Klrrn^mts nmlii'llaln. TUmiib. 
m lnlifolui, Ij. 

Natural Order pit. - Santa hie tt. 
Osyris aiboron, Wall, 
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Natural Order 10i».— Artshloohiacea. 
Amlolocliia bmctwiln, Weiss, 


Natural Order 100.— Euphorhiacea. 


riiyllniitluiH nepalensis. Miill. 

,, jMU'VJrulinri, Wall, 

„ vplHliimn, ftlllll, 

„ Minm, L. 

„ Kniblicii, E. 

Anlidctmui dmndnim, Tine. 

Kcoui'inegn. obo vuln, At 111 1. 

„ liem’npyiuH, Mllll. 

] v iilrnnji\a Itoxburghii, Wall. 
Aiuhuehm* oordifolw, flllill. 

JllHrlii ittiii jnvcuiini, HI. 

Ibicdplm immtaim, Willd, 

„ HiipulmiH, HI. 

(’lotou oMnngirnliiih, Hoxb., uitmhteed. 
Tiuwin niMlillmn, Wilhi. 

Mtilloliitt ]Hiilip])iuoiiHis, IMtllt, (llollloin 
tinctonH, lloxb). 

lUi’uniH ('omimnii.H, L , cultivated, 
Ilomoiioyn upann, Limv. 

Hiiiinn|)OMmim polynndnun, Wight, 

1'iM’lIM'111ill illKIgllM, 

Euphorbia indioa. l.innk, 

,, pilnlifei'ii, L. 

„ liei iilnlin, 1 „ 

,, SlKkmiHlHIH, 

„ Idii^ifnlui, Poll 
„ IIoliOHonjiiit, Ij. 

„ iippulniiHiH, HoIhh. 

„ NivuMn, I rum. 

,, Itoyloimii, 

Bai coroecii pi unituvinin, Hindi. 


iVi»/nnii Orifcr 107.— ('ii/iull/vra. 


QucrmiH KPinpi'iirpifoliu, Km. 

„ Hex, h. 

„ ililniiilti, Hindi. 

,, liimi'cimihii, Hon, 

„ iiieinift lto\l». 

„ Minidiiiii, Kin. 

IV.iOmil On/i‘v 108 .—Mynmera 


M„vi icn Mipuln, Wall, 


Natural Order 100.— Jietulacete 


Ilelidu Ithojpatli'ft, Wntl. 
,, iHunniniitii, Wull, 
„ tiihilu, Don, 
AIhuh rKijmli'HHiH, Don. 


Natural Order 110.— Curi/l-uva, 

CiiTpimiB vmnneii, Wall. 

„ fngiiien. l.imll, 

Cor^lus Oulu run, I.um. 

Natural Order 11 1,—,fu<jlandt<£■ 

jutfUuis R'Kifl, r,. 

lCuyelhimlliii Colubrookinnn, I.iiuU. 

Natural Order 112 ,—Sal tv i mat. 

Sillix (el niKpurnin, lloxb 
„ balrylcmlcii, E., introduced. 

„ ologiius, Wall 
„ ihiphinmlcB, L. 

„ lluiiclhma, Andori. 

„ I.iiulli'j’suiii, Wall. 

IMpuluH eiluilu, Wall. 

Natural Order 3 IS,— Urtieaceec. 

TJlmun inlegrifaliii, lloxb. 

,, moan, Hot li. 

(’eltis Rimv,nsK','\, Willd. 

„ niiHlialia, I,. 

Spimift politoriii, I'laneh. 

„ mietiliklih, I’laneh. 

CanaabiR aalivii, 

Urtini pnrviiUmi, itoxl». 

(llmi'diam halciopliylln, Done. 

I ‘iltiii seiiplu, Wwlit. 

I a-eimtliUM perhillonliuiN, Weild. 
lilalostoiimm neHHile, Foral, 

i, illvormI’ dI iiini, Wi’dd, 

„ HiraeUeyiniinii, Weibl. 

Hcohmei'ia nijiidoifi, Wedd. 

„ uuu-inphylliij Don. 

„ plutypbylln, Hon. 

Pcnmdm iiulicn, timid, 

„ v I mineii, Weild. 

Dehiegciisift luugifoHii, Weild 
i, biculor, Wedd, 

Mcnioilidis iionlmidrn, Wald. 

,, liitln, Weild. 

Villobnmou fniloHcuns, 151. 

Miunilln I’uyn, World. 

Oudmiiiii jiuvaiiotiHlH, Tice. 

KtieldiiH rinpei, Lour. 

AJoritH nliDpni'pinen, Itoxl), introduced, 
„ Irovifrnln, Wnl|. 

„ imlirri, I., 

„ itlhii, Willd, cultivated, 

Kjpus licngnlunniH, E., liar. 

„ Iureetunu, Willd. 

„ ii'lifiiosu, L, I'ipnl. 

„ eordifoliu, lloxb. 

„ neimmills, Wall. 

„ emulaln, Wall. 

„ KenudeuH, lloxl*. 

„ fnvnulaLa, Wall. 

„ Uihe.iPiiliiln, Wall, 

„ Itoxburyhii, Wall. 
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Natural Order 113 .— T/rlicaeccc. 
—(concluded), 

FJcim liisjMtlii, L. f, 

„ (luma, Ham 
„ filomc-mln, Willd , Oular. 

,, tin lion, R introduced. 

„ vugatft, llu-xb, 

Natural Order 11J -.—Pqipraci'w, 

Pepcromia rcflexa, Piolr. 

Natural Order 115.— (r'liciaceet. 

Ephedra vulgaris, Rich. 

Natural Older llfi.— Conlfciec. 

Puma longifolhx, UnxU. 

„ Ck'nmliami, Wall. 

„ cxcoIm), Willi. 

Abies WvRbianu, l,null. 

„ Kitn( Diana, Porlicq. 

CedriiH l>(!tnl»ia, Loud, 

Cnprcssus lOHlloSil, Dmi. 

Juiiipiiius communis, h. 

„ exec'lsn, Rush, 

„ lccurvA, Hum. 

Taxiis bnocnila, L. 

Natural Order in.—Palmaceic. 

Pliconix ncanliH, lloxb. 

„ hylvesLi-ih, lluxb. 

Cliamroropa Maribum, Wall. 
Calamus lioylouuus, Uiill. 

Wu Hi chin ilmiKiflcu a, Mart. 

Natural Order 118 .— Aroidca. 

AriHicma .Tnoquomonlil, Ill. 

„ uUIg, Ilf. is T. 

„ cost at ii tii, Mai l 

„ Hpeciosuni, Miirt. 

„ curvntnm, Knit(li. 

Kibiirnniatinu gu I Ini uni, Kelmtl 
Rrmusalin vivipnm, HelmII.. 
Annirplioiduilluh cainpaiinlal.un, III. 
G'liluontna, species, 
ficnuliipaus oftlcitmlia, Kclintl 
,, Clcttnvswn, ftuliotl, 

Typlwmium, species. 

PotlioH Hcaiulcns, L. 

Acorns culunma, L, 

Natural Order 110,— Lc»mumea 

Kcmnn ininoi, K. 

„ polynlnzd, L. 


Natural Order 120,— Ti/pitcrie. 

J'ypba olcpluniliim, lloxb. 

Natural Outer 121.— JUncaij/Huccie. 

I’olniuogolon [uvliualiiH, L. 

AimimgHim moiiiK’lncliyuH, lluxb. 

Natural Order 122 -'Noitiauuuue, 

Ololilin OiiXciiMH, lloxb. 

Zingibci capital util, lluxb. 

„ ('ainiimiiitai', Itnxh. 

„ ligululum, llnxli. 

Curcuma imgUHliiuliu, Itoxb. 

„ Kcmmlud, llnxli. 

ItoM-offt eliilR, Km, 

„ ill (mill, llnxl). 

„ sjucnln, Sm 

„ pm pm cii. Km, 

Amonmm mibulnlinn, Jli»\b. 
llcilycDium contiim mm, R., m i/urdi n.r. 

„ Kpii'iiimn, Km, 

„ coci iiiciim, Jlmn. 

('OSlllH BpCCIOSUH, R. 

Miihh paiwlminon, K, plauiam, aultieateil, 
„ iicpiilcnsia, Wall. 

Natural Order 123— Orehidiivea. 

Oberoma iriilifolin, T.inrll, 

I Don in cylniilroHliichya, K. 

KipnjjH nbwmluln, Ynhl. 

(Judogym: criniaia, Kmdl, 

„ occlliiln, fiimll, 

„ (iviilia, Kindi, 

Kria cginvrtllin ioDli'H, Tamil. 

„ alba, I.imll 
„ fliivu, Rimll. 

Demh'obium cinicflnium, drill. 

nlpivslw?, Hoyle 
OlocflilUH, BpOOll'H, 

Apaluria Sniilhunin, T.nidl. 

Euloyluu, campCKlvi", 1.. 

„ Iniibnccii, Rindl. 

Oyrtoporn fmeii, Wight. 

VftiulH oristain, Tamil. 

Knccolnbium guUnLum, Tamil, 

„ dliarwiliuum, Rciohb. f. 

AcridcH all)lie, Wnll. 

„ (icliiialiiin, T.mvo, 

„ llyHlrix, landl. 

„ dilTovme, Wall. 

Oulunilie pubci-nla, Kindi. 

OioluH lnliiolia, K, 

Oynmnilcnm cncullaln, llicD. 

^ „ upalliuliilri, Jamil, 

Acorns angunliColin, Kiiutl. 
l’liUnnllira'll orohiilia, I.imll. 

„ clavi^cm, Kindi. 

„ obcordiitu, Liitdl. 

„ Kii.Hiiniint, lainil 

„ Candida, Iamll 

„ ncummalii, Iamll. 
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Natural Order 123,— OrJiulacca; 

— (concluded). 

Gfimoplcxia ornbnnehoidea, Kale. 
Epipnetia latifohu, tfw. 

t t mneroalncliyn, Tamil. 
fijtirmillioH inmlmliH, It. Itr. 
llabennria peetnuitn, Li mil. 

,1 lutennetlin, Don. 

„ margmntn, Lindl, 

„ long Holm, la lull, 
lVtiatjliw Gaodyovoutes T.uull. 

II owmiinm Monorohin, tiw. 

„ Rpccies. 
ftatyviiim nopal nine, Don. 

MfinochiluH flnviiB, Wall. 

Tnplcm'ft pallida, Tamil. 

Goody am marginal a, fandl. 
Oypripcdimn cordigerum, pan. 

Natural Order \ < ll,-~lrid«ocaa. 

Iris sukritn, Wall. 

„ dororn, Wall, 

,, llimmnnoTiRiK, Wall. 

„ uupiilenBiH, Wall. 

Natural Of der 125— .Amari/llulaccce. 

(Jrnnun toxienvium, lloxb, 

„ nmimiiim, lloxb. 

OiimiliRo rmirvnln, lloxb. 

Hypoxia nuren, T.mir. 

„ oiolnoidoH, Kz. 

Na On-ill Order 120.— J)iuacorctp. 

Diiwcorca del Ionian, Wall. 

,> wigiUuln, Uoylc. 

„ ]«mliipliylla,Ji. 

Natural Order 127.- IJliuocce. 

TuUpfi Hi oil ota, IToolc. 

Uagoa tlioHioideH, Eisoli, 

,i oh'^nnH, Wall. 

Iphigonm mdicn, Kill. 

I*Iny lin novel(imt, UoMib. 

FviULltim wivvluww, Don. 

ii vorUolllala, itoyle. 

Iiilinm Riganloinn, Wall. 

„ Wallieliiumim, It, ofc -S. 

,, nopnloTiHo, Wail, 
i) Tln»iiHonmnmn, III. 

„ uiHoinn, X,. 

Oloiinsa «u\i«vlm, L. 

Allium VlotoriKlo, T,. 

„ Wullieliii, Kill. 

„ tiiboromun, Itoxb. 

„ Oovanianiini, Wnll. 
ii congnugmnoum, Kill, 

„ rtibeiiB, tfehreed, 


Natural Older 127.— lillacea —(concld.) 

Ui’ffinca indion, Tviintli. 

Ah]>1hh1oIuh clavnliis, lloxb. 

AspnvnguR raupwwi&UR, TViHil. 

„ iUioiiuvn, Hum. 

Polygonftlnm imiltillorum, All 
„ Mini mini, Red. 

„ vciLieillnlnm, All. 

FUlggca intermedia, Soli. 

,, Wallioliinna, Ktli. 

Bin dux nmoulnln, lloxb. 

„ oU'ganR, Walt. 

„ mnoropliylla, lloxb. 

„ ovahlnlm, lloxb. 

Paris |K'lvpliylln, Km. 

Tnllidhim (Juvanimnini, KLli, 

Dihpoium Pilwilnm, Don. 

„ onloaraltmi, Don. 

Natural Order 128.— Ahmacoa, 

Almmn Plnnlngo, Ti. 

„ roiiilormc'i Don. 

Sngiltnrin Hnyiltifolm, L. 

Natural Order 129,— Pwlvdtirwoi, 

Monoohmm linslaln, I’rcsl. 

Natural Order RIG.— ('ommdynaefio. 

Cyiuiolin nxiltariH, Tt. oL H. 

„ barbatil Don. 

Cmmiielyna Hnlieifolio, lloxb. 

bvmgftVomiiH, I<, 

„ olilitjan, 11 mn. 

Anoilcmn horbaceitm, Wall, 

Natural Order 131. — Jiawacoiv, 

Juuo.uh emioiuiuiH, Don. 

„ loueomeloH, Royli). 

„ ciiHlnuoim, Ii. 

„ ImlnuSim, L. 

„ elbiHiiH, L, 

„ loiH’imlliUK, Don. 

Natural Order 182.'— llcsliactw. 

Brioemil on quimi«mignlaro,L, 

„ ivilnlram, Hum, 

„ HOxaiiguhiic, li. 

Natural Order IW.—'Oyperacca. 

Onrox rig Ida, Good. 

„ TlinniHoni, Root. 

M mil in, Hoot. 

„ nubigmm, Don. 

„ Folloun, Don, 
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Natural Order 133 — ('yjwracca— 
(concluded.) 

Caicx longipea, Don 
„ Jloomoflii, Fftlc, 

„ ulopecunoicics, Don. 

„ Willli chin i m, l'rosc. 

„ eeligern, Don. 

„ crucmta, Nees. 

„ unciuouk'B, Hoot. 

„ vesiculosa, Hoot. 

„ flliciun, Nccs, 

,, condensate, Nees. 

„ bongalcneis, Iloxb. 

Illiynchospora amen, Noes. 

„ Wall j chum n, No.cs. 

1‘imbmtylis qunupiaiigularis, Nccs. 

„ dicliotoinn, Ynlil. 

„ rcstivnlis, Vnhl 

„ coinplaunln, Iiink, 

Scopus jnncoidcs, Roxb. 

„ nlbnis, llolh. 

,, imio.roiuitus, L 

Abilgailvdia monoslncliyn, Ynlil. 

Elcoohnvis unigliimiH, R Hr, 

„ pnluntm, U. Hr. 

„ ovatn, It Hr. 

Isolcpis fidacca, 11. Hr. 

„ trillcln, Nees 
„ supinn, It. Hr. 

„ Roylci, Nees. 

Kyllmgiu monocephnln, L. 

„ bv-evifolia, llotLb. 

,, triceps, Nees. 

Erlopliorum comosum, Wall. 

Cypeuw pygmmuR, Ynlil, 

,, nlupecurouloH, Hot lb, 

„ oompicsHus, L. 

„ mveils, ltel/.. 

„ diflrorinis, L. 

„ Iria, L. 

,, roluudiiH, I,. 

Maiiscus panicous, Valil. 

iVfl/iirul Orrfrr 131.—{VraiiiinrcK, 

Oryza anhyn, L., Rice, cultivate/?. 

'Acn Mays, I,., Muhin, Illmtn, Indian 
Coni, introduced and cultivated. 

Coix Laeliryma, T<. 

„ gigmitcn, Keen 

Milium effiiHum, T» , introduced. 

Fnspnlum pedicel latum, Nccs 

„ seiobionlntimi, L. cullivuted. 
,, Iloyleaninn, Neos. 

CoiidochloR scminliitn, Nees. 

Fanicum saiiRuinnlc, L. 

„ cilmre, Itclz. 

„ rnilinecum, I;., cidtxvatcd. 

,, maximum, Jaeq. 

,, ovnhfoliuin, Poir. 

„ longipes, W. 5c A., 

,, miliaic, Lnmk. 

,, vesMtum, Neos. 

„ plicntum, Roxb. 


Nat uud Order 131. t Irani hi etc (could.) 

Panicum prostmlnni, Lnmk. 

„ ropens, L. 

Oplismemis oolomts, Kill 

„ cmuposilns, 11. k. N 

„ fmmoiitnooiiH, Kimtli, culti¬ 

vated. 

„ Hliigiimns, Kth. 

Scliirin frhmon, Henuv. 

„ llnlica, Kth., natui allied; cid- 
1 1 ruled, 

„ verticil lain, llouuv. 

I’emeillaria spicala, La ink, Rnjm, eul- 
tmitt/l. 

I’eimiRctum cendirmdos, Rich. 

„ iriilonon, Neon 

ffymnothrix lluoeida, Miniro 
Ai'umliiielln Rdosa, Trin, 

SporoboliiH dmndia, lloauv, 

„ olongatiiH, H, Hr. 

Agrostia albn, L 
,, cilmln, Trin. 

Mtllilcnboiglii nyhalien, Trin. 

„ gdiiioulnta, Nees. 

„ viridiKniimi, Noon. 

I’olypoRon lit tombs, f,. 

(tolainagroidh I'lpigejOH, tlolli, 
Oithornplmmi ltoyloi, Neon, 

Pjptnllieium tequiglumo, Minim. 
Alopccunis pruiesin, L. 

Phlo-um nmitiriuni, L. 

PbrngmitCH Roxbmgbii, Kuntil. 

Ohlovis bnrhat a, S w arLz, 
lOleusmo indlea UnsHn 

„ Cor no aim, Clmrf n, ii'nfr’ri, 

n vorlio.illfttn, Roxb. 

flynodon Daclylon, Purs, I bib. 

Avunn fa tun, L. 

„ pralonHiH, L, 

Don aiinufl, L. 

„ piateiiHis, L. 

„ hulbonn, L 

EragroflUs plnnuMi, Link. 

„ piltvan, I,. 

„ vortioillnta, Ream*. 

„ imioloidos, Noon. 

„ pmeoidoH, Heuiiv. 

„ imuloidos Trin. 

„ dinutlrn, itoxb. 

Molioa ollmln, h 
Koolerin cubIMo, Pern. 

„ pblcoidos, Pnra. 

Dnctylifl glonmnln, I,, 

Eeshion ciiiriiiHfiolri, L. 

HroimiR squavrosuR, L. 

„ nivcimiB, L. 

„ giganlo.up, L. 

Arundmaria faloala, Nooh. 

„ l^alooneri, Kr„ 

TbamnocalftmiiH spatbifloniH, Munro, 
Ilambufla nnmdinao.eii, L 
DondroculntmiR Klrietnn, Noos. 

Ifovdonm hexnutielioii I.,, .Ian, Harley, 
cultivated. 
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Uoinlciim vnlgarc, L., cultivated, 
Elyjnufi sibmous, L. 

Loliiun spec1 03 iim, Kiev. 

„ InmilenOtni, L 

Tnlifmn vulgare, Vil., Gelum, Wheal, 
vuttirated 

Mm’Mllu'ft Ire vis, Kih. 
iiul Ibu-llia exiilttiln, L. 

0|i]uiiriH roryniliOHus, drill, 

Mmuauius uramiliuis, Sw. 

Amlro])ugon Ury 1 1 us D. 

,, ncicularh. Ret*. 

„ involiHus, KIpmcI. 

n nion tamu>, Hdxb. 

,, Ischium um, L 

Holet'opngcn eontorlim, H, & K 
„ Uoylci, Nits 

Noiglntm vulparo, I’ors., Jodi, eiil/int/ed. 

,, Hlli<*lK*l|M«, T-. 

Apocopis Uoylemius, Naps 
Jbil mtliemm mullo, Nits. 

„ laiK'ifolinni, Tiin, 

„ iTiihmtum, Nits. 

Anrilhenim muriCHlim*, Bciuiv. 
i‘y ml joj logon Imilgnr, Deaf 
„ Jloviinsns. Noes 

„ Mill lun, Muiiro 

,, .HVluianmUum, U 

„ Nun Im, ],. 

Aiulrospoiiia gi/junlmi, Hioiii'ii 
j\ntlnsl itm mu idiniicf'ii, Nith. 

„ Aunlhrin, Noes 
,i mjiiimIiuis, lloxl). 

Apld'lll III IHlllIll, 1,. 

„ geiiiiuilutii, Rovli 
Inipiunln urimdiMiHrn, O’viill. 
Kaoclimnm »{»■ >r»laneiiiM, I„ 

,, pmivium, llnxli 
„ ttlllemiuiun, L„ Siiffincimo 
rulfi rated, mt rotturrd, 

,, Sarn, IN/xli. 

,, fill] oli mu, Nits, 

Jtrmnlliiw llainniim, Hemiv. 

„ japonic US JiflUlV. 


f'UYJ'TllHASIfi. 
Fillers or I’d ns. 


Wnmlsia rlmignln, HI., 

„ I mi mil, Ilk 

DuA sonin uppi'iulimilaln, Wall. 

„ Mjibru, Wall 
JlftYulUn puMini, Him. 

,, iltvanculn, III. 

„ uurmTHu, Wall, 

,, nodosa, Ilk. 

Adiautum liniuliihim, Hunt - ., 
i, ramlalum, L, 

» UftpiHus-Venoi'iH, I,. 


Ailittiilimi vcmistum, Don 
OheilanUics J)nl housin', Ilk 
„ fail nos a, Kftiilf. 

Onyclmnn auuilum, Kaull. 

„ japrtnicum, Kunzt*. 

Holloa, calonu'lanou, J-mk. 

I’teris loiigiiolia, L, 

„ cialien, I, 

„ qmulmumta, lie/. 

„ uijnilnitt, L. 

„ AY alii el mum, Agdli 
AViuiihvanhii mitioftiis, Mil, 
Asjileiiimii, allornana, ’Wall. 

„ vitriaiiH Ilk, anil Or. 

„ lirlilii*, Hulls. 

„ Ti iclioiimiu'fi, I, 

„ pi uni cm do, Wall. 

„ XniiUiuuni, Ik'iidi, 

„ liulbiroinm, Komi. 

„ IciuiifulNMU, Don. 

„ JOlix Fuimina, lliunlw 

n >ule.s Moll. 

„ dilillalum, Wall 

„ (‘Millli'lllUlll, I’l'irtl 

„ Holeiaeli, T<. 

,, suHiaks Hiiiok, 

Aspidmm aiii'ieulaliun, H\v. 

„ ueiilcitluin, K\v 

„ TlioniMiriii Ilk. 

„ mI h| ilium, Sw. 

„ rulenHim, Sw. 

Nepliioilium iiiiilimj, It Hr 
„ firolixum, Hal,. 

„ spai'-um, linn. 

„ 11111111', Di’iiv. 

,, rii'iilailum, Dak. 

„ jmlymui'lilimn, link 

„ l'ilix-mns, Hick, 

„ (■(u'lilcaliiiu, Dun, 

„ (idomtiiiH, Hak. 

Oleamlia'Wallieliii, Ilk. 

„ tiiTii I’m inis, Cuv. 
l’lilytmrtiiim hi hIicsh'iih, Wall. 

* „ Jll'irllfcilim, IVos]. 

„ iini'il'uiii, I'oli'lii. 

„ ftni'i'iiuin. Wnll. 

„ 1 Ill'll I UiplIS, Wall. 

,, HiKlaeiidnii, ilk 

„ I ri lid urn, Hon, 

„ Jdngiiii Sw, 

„ Migiiiosum, Sw 

„ lissiim, Huk. 

„ Hiipeiilnsuin, Doit. 

„ lincare, Tlmnli. 

„ normals. j)mi 

„ nu'inluaiiiiofUin, Don, 

„ propinriimm, Wall. 

,, jui'landifolium, Don, 

„ qiii'ieiriiljmii, li. 

„ liiniftli'iiai', Jloi>k, 

„ Ipioihl/nn, Wall. 

Amoslie.lium viieus, Wall 
Oyimingiamine vestila, l]k. 


«u. 
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PLANTS OP KITMAON .'. 1 

Tm-: following list gives the names of nil plants lcnown to linvo 

been fountl in Ivumnon, (Jarlnviil and tho 
Area under notice. . 

Ehftlmr, throe ol the u is I nets which are in¬ 
cluded in tlu! Uuinmissione.rship of Kuimiim. Plants of this plains 
of India, plants growing in Tibet, and jdimts only found in tho 
Independent Slates of Nopal and Tibia, do not, appear in this 
li.sl. Tho words, Cl common, ” “IVeipienl,” and u rare ” have been 
employed lo denote tho comparative occurrence of the various 
species ; but as tin 1 Fiiroponu stations of AI morn, Naim Till, and 
KaiiilJiofc are all situated at a height of between ft,000 and 7,000 
feet above the level of the sea, it will he easily understood that 
plants growing about, that level are more likely to meet an observer's 
eye than plants which grow either at a very high, or at a very low 
elevation. Plants which nro marked “rare” without any locality 
being given, are those which have been found by former observers, 
but which have never been seen growing within the limits of the 
division by (Jolonel Davidson, Mr. Wide Wield or Dr. WaLson. 
Jn I In', arrangement, of tho ordtux, genera, and species, Hookers 
1 Flora ol British India/ 1ms been followed as fur ns published, that 
is to say, to the end nl“ Pub/petala’. With regard to the other groups 
the hooks childly ctuusuhed have been UnmdrV Fores! Flora, 
Madden’s Papers in the Journal of the Asiatic Mocioty, Hoyle's 
Illustrations of Jtimalayaii Botany, (!. 11. fiarke’s (Jomposilai and 
<loitiinelymmem, Slendols (trasses, and (lyperacen*, Itookor and 
Baker’s Ferns, Mitten’s Mosses. 

►Synonyms have rarely been given except whore the name 
adopted in the list is dillereul from that given by Royle, Uoylo’s 
Illustralions, published in 1 HAD, is still a standard work on Hima¬ 
layan Botany, and most of the plants iiguml 
Kiuiguot plants, . , . , , . . , n . 

in it are louml m the t'ommissnmorslnp of 

Kumamt. Thorn are, however, in Jtoyle’a hook a eerfain number of 

plants which are common, near Mussooroe, where the book was 

written, but which are not found east of the Alaknandii river, tho 

1 I’ll is notice and list has been prepared Cor litis volume by Jfr. W. Watson, A1.U,, 
Deputy Sunilary < ‘onanism oner, Almorn. 
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boundary between Iho Kiimuon ('onuuissionership and ■!In* budhir 
Shilr of Tihri. As samples of ihe.se Jliwumree plants nut found 
in Tuunaon may bo quoted— 

Dlctammts dibits, .Berhrris htfcitim, Bosk In/elli, Sonrriln intent, 
Genitalia Ivurroo, Picrorfiizu ICurroo, P.reuwsltu’hifs superlm. 

On tho other hand, llio common p/ialel tree of Iflaslern K iiiiitmiK 
(Bassin buti/mcea) is apparently not found at Mussnoree, as it is 
not mentioned by lioylo as occurring there, The same r( i niark ap¬ 
plies to the vory connnon ami very bountiful SUuny iron of Kiiniaon 
(Oka acuminata), 'Phis troo, conspicuous from its sweet ftccnled 
yollow blossoms, is never alluded to by Hoyle, so that bo probably 
never mot with it near Mtissooreo. It is found in Kumuou at nil 
elevations from 3,000 to 7,000 foot. There arc lino frees of it at 
Dobi Dluira at a height of <1,300 fuel, and at Kapkot at it height of 
3,400 foot. 

Tho K unman Division includes a tract of conn Lit varying much 

in elevation. On tho south, tho Blit'tbar strip along the foot of iho 

hills has a moan height of about 1,400 foot, whilst the passes that 

hind into Tibet have an elevation exceeding 18,000 feet. U might 

be expected that hluropenn forms would bo more abundant towards 

these passes than in the IJhiibur, and tins, on the whole, is (lie case, 

Thore are, however, Homo European plants that are only found at 

low elevations and urn never soon uhovo 
J8iistem depression. , 

0,000 led. lho most common ol these 

are :—Jiannnoulus sceleralus ., Geranium moll ?, Veronim Aiua/allis, 

and Verbena officinalis, and it, is difficult to assign an adequate 

reason for this phenomenon. Anollior remarkable fact coimoeled 

with the montane flora is lho eastern depression of many llima- 

hiyan plants. I»y this term is understood that plants which occur 

only at high ol ovations near ftiinla are found Lo grow at lower 

olavatioiis at Mussooroo and at still lower heights near Naim Till. 

The following plants may he named as affording examples of 

eastern depression— ■ , , . , , 

1 , . . i 1 [ . ‘ ' 

(e) The shmh Con'aria nrpalcnsis , which gives its name lo Iho 

station of Mnssooroo, is said by Hoyle not lo grow under 

5,000 feet at Mussooroe. In Kumaon, houowr, it 

descends as low us 11,000 feet. , , , /< ■ < 1 
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’(ft) Uumpfii'iuinut lirterophijUa, ouo of lh« faropIudurMeca', is 
novel* found at Simla below 10,000 fuel, whilst it occurs in 
Klim a oil at 7,(H)U foot, imd is common thorn at 8,000 foot. 

(r) The Tifonj oak, Quants (Idutata , is found ill Simla about 7,000 

feed, and near Naim Till it grows abundantly down to 3,000 

fool. I . I 

t 

(d) Dijtsaeiti s* hirnnts is one* of Ilu* must connmm plaids at Almora 
(5,500 fool), hut is not found towards Simla at elevations 
below 8,00(1 feel. 

(*-) EhhoUzta poIi/sltu'Jit/a , another common Almom plant, is 
found in Kunmoii as low down as J,000 feci, Imt near 
Simla it is not mot with under 7,000 foot. 

(f) Senc/'io tImsijlonix and H, Mi/inemV, with anriolod loaves, nro 
common all over fCumnon in Novoiubm* as low us 1,000 
fool, bill are nob found in l)io neighbourhood of Simla 
under 7,000 foot. 

It does not follow, and is not, apparently true, Mini the, higher 
limit of those plants follows (he same law us their lower limit, but of 
the existence of the law of eastern depression of the lower limit of 
Himalayan plants, there cun lie liftle doubt. There is no example, 
so fur as is known, of the converse, that is to say, of u plant 
con lined to the higher ranges in Kimuum and growing at a low 
level near Hindu. 

With regard (o certain plants being eoniiiied (o purliouliu* rock 
formations, some interesting observations were made by Major 
Madden; thus he found that Tvit/onella r/rucilis, Artji/rolobitim rosmtm, 
and Ari/i/i’olohinmJhiiu'idttm were confined to limestone rook. Thy¬ 
mus serpt/fhoiif on the contrary, is onlyjfoimd on micaceous rook 
(oritmtions. 


Inlrodmwl plant h, 


line of the most interesting facts for investigation in the Flora of 
any country is the number of introduced 
plants which have become wild. Of these, 
two may be noticed in Kumacm. The deodar tree, which is really 
u native of the Himalaya west of tlm Aluknamla, but being a snored 
tree, it has for many generations boon planted round almost every 
Kuintioix temple. There uro now magnificent groves at UnngoliluU, 
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Lohaghal, Ohiimpluiwni, ami Bnla .Jngeswar, and there is a Iron at 
Wan in (rurliu'iil which is certainly many hundred*. of years old. 
Still Liu 1 deodar is undoubtedly not indigenous. The oilier plant is a 
weed and is of comparatively roomilintroduction. Itis the AVu/rrmi 
anmlfiiWf known to (lie unlives as tlio locust word, (satin) because it 
is believed to spring from soil where locusts have alighted. This 
plant is not mentioned by Major Madden, who published his papers 
in the year 1840, and it has therefore iu all probabilily made ils 
appearance since that date. li, is now a most common and a most 
troublesome weed in cultivated Holds. 

Many of the Kuniaou plants arc* eolleeted by the villagers and 
sold lo herbalists In bo used in medecme. The chief marts are 
, , iTaldwani, Jhtrmdeo, and Itamnagnr in 

Indigo nous drugs. ' n 

Ivumnoi], and Koldwura in (jarhwiil. The 
Articles most in demand arc* Ihe fruit of Tcnninutia Chc/mla, Hie 
roots of Curcuma lontja 7 ki/Uim/ia trice pa } Piper tdcatfctnii, and I ho 
various species of aconite.; the hark of Mi/ciru xuphln and C’nmn- 
momum Tamnlaj the rind of the fruil of the pomegranate; I ho 
powder from Mitllohrs philippinnuh, and (ho various species of 
chiccUa, all of which will be noticed heroafler in the chapter on 
‘Economic Botany.’ 

Dr. Watson desires lo record and acknowledge the assistance 
that ho has received in the preparation of this list from Ids friends 
Dr. King, Director of the 1 loyal Do lament Gardens, Onleuftn; Colonel 
Darkisiiii, HR, sad Mr. n 7 . D a^ci/rciu 1 of d?io 7>ejrguf Viyii Service. 



or TICK NO UT11 -\V KHTKItN' J'JIO VINCES. 




PLANTS OP IC U M AON. 


DIVISION L—POLYPETALiE. 


No, 


Scicitlille name. 

Vernacular 

name. 

r 

Nota. 

1 

OK DICK lHA NU N GULAC 

, Clematis (Ohcnopsia) NepauletisiH ,, j 

!IfiiK. 

Deufinlipt, no nr 

2 


„ immlrnm 

Glum (lull ... 

nlminiH, i lire. 

Apiil, common. 

21 


„ biirluillntii 


Mny; iaio 

4 ! 


(Fliinmmliij giula 

Ghimliitll . . 

Common 

r> 


„ Uoniinnii 


Him liar ami valleys ; 

fi 

U 

,, pulientla 


OoUilior 

Colonel Davidson 

7 


„ o r i o n tii 1 1 h 

. , 

A hove Hi.oiiu foot 

R 


limivil’olin Edgeworth. J 

,, ihUuiih 


May. Common. 

0 


,, acuminata 


Km o 

111 


„ conmitu film- 

Glinntiah ... 

August, September. 

31 

i* 

])li*'cii*nulisvcliitinn mid 
gracilis, Edgeworth J 
„ lliuihnimnimui. 

Olnuiliali 

Vi'iy comm on 

Oelobcl Voiy on in- 

122 


„ l p i cwiii'Horn 


nion 

llaru. 

151 

Anemone (KnnocpIniliiH) vltitolia ... 


.Imii* and July; coin- 

J 1 


(AnoNioimiillicii) oMiwIIhIhi, 

Knkriya 

nion. 

May. Very common.' 



[ Goviminmi mul iliRcolorJ . 


Almvo i;,<ion loot. 

15 


,, mpeHtiia 

.i. 

June Alnive 1 H ,(>()0 

If. 


„ rl vulam 


fiil't. 

Common 

17 


(< Imnloi'iirpim) p.ilymilhcB, 

Ml 

Hare, 10 , 01)0 fed. 

18 

'Ninth 

,, eloiiguta 



18 

■trum (I'liyKOcurimni) elegami ... 



21) 

„ 

,, platycarpuin ... 

... 

Kim?. Ilrnli in itli y 

2 J 


„ cnlfiiitinii 

,,, 

Karo. 

22 


M Cliehdonli . . 

,,, 


2!) 


,, rem Inrun. 1 |iicu- 

, ,, 

Common,< high eleva- 

24 


rncarp m, Koyle.J 
„ panel itnnim ... 


tiunH, .Inly. 

Frequent. 

25 


(KnUmlictimil) l'liiulummm, 


Com nion. 

2(1 


,, huh ioii In 1 hirain, 


On Lreen i nutumn. 

87 


„ Jiiviiuloiim 


Very com ron, summer. 

28 


,, Joliohmm 

IVnglu jaiM... 

21) 


„ . minus ... 


i'l cqiieut. 

•10 

Culliu 

nliiomuin enchoiiimamim 


Almvo III,OIK) foot. 

511 

Atlmiin u*nt|rullB 



512 

KiumiifiihiH < Huirni*lxju*»i) nquatills... 


Dili ii Till. 

nil 


(llecatmiia) Hootemtiw . . 

Kliim | 

Coimium up to 4,000 

04 


„ liirloliiiH . . 


fei'fc 

High dovftUcmfl. 

05 


,, tl ill'll HllH 


(Common 

on 


,, IretuH 

Dul nlya 

Very common. 

07 


(ICnliluullu) fliuifililm ... 


Karo. 

08 

» 

„ iirvciuiin ... 

Aimvft ,,, 

Common at low levels. 



himXl.uan nwritim 


DIVISION I.-—POLTPEPAL/K — ( conlumM). 


Scientific name. 


Youuuudav 

mime. 


OHDBlt 1,—lUNUKCUXiACBili -(concluded) 

30 OxygrnpliiR glauiftlm 

40 „ polype lain -*.. 

41 CnlUni puliiBtrlB j Coviuilmin, Hoyle], 

42 Trolliua ncmilm ^ 

43 „ pnmUiB 

44 Isopymm gvimdlllorutii .. 

ifi Anuilc^in vulgaris . . • ■ . 

4G Delnllmium clomidaliiui [piuicllloruin, Manila 
Hoyle.] 

47 „ crawilemn . 

48 „ elution ^ ... 

4'j „ reatituni . . 

do CiiKlmihiaintin 

5 1 Ajuois ... Muiula 

lH»b 


52 [ Accmilwm Lycoutouum ,v. 
fi!l M pal mi turn . . 

fi‘l „ ftTHX . . 

f>D If Napoli ns 

50 jt licUiiKjjliylliim 

5 7 AtiLica npicuta 
63 Cimiei£itgn liwticlu 
60 l’reonlii. omodi 


Above 16,mm Joel. 
„ 10,001) „ 
Common, 

Alm^e 10,000 lut’L 

j, ,i 

n » )> 

Common, 


Above- 15,000 fir*. 
Chum hill 8 , 000 iut. 

„ 3,0110 „ 

„ H',000 „ 

Killin'ali/ed 

Above y.ooo fu't 


Jlliuiiyn urndin, Yimiitf bImwIh entni 


OliDICK 2.— DlkLliNUCKAC. 


1 Dlllenla iiullca 


OIIUKU a. -MAUKOLIACEili 


J Mlcliclia Klaopa 

2 ttchtzundra BtandKlovP 
ii , piopiiifpui 


... j linn elinmpn, 
... j Hihuigll 

... ‘ Sijuhiiyun . 


(Jlll)BK 4 — AKONAOBm®. 

1 1‘olyullhinKoriuti |_Onn( torui Kui inti, 

Miuhlcn.J 

2 Auoiui H <v «iumma ... ... Bftlift 

8 jvliliuwi minium .. 

4 Hueeopetulmn tomentiisum ... Kangri 

OltDKli fi.—MlSNlSruUMACKiR 


Common t Heiijml mid 

lf)cliliiiii 111, v 
Friajiienl j Oagur. 
Common 


SwiijiipH. iihiilmr. J 


nil to 

Hiir.s 

Kotdwara ■ / 


1 r I’inonpovft cordlfolift ... ... fiiireha 

2 CocuidiiH laurifaluiH ... . TiUmmynny.i- 

Jioinl Iculcra, 

3 „ villomiB 

4 Steptmnln cleguiirt . _ .. _. . 

5 „ rotunda [Hoxhurglihmii] . . ftnnjara 
fl Ciflfliimpelos I’ftU'irn [couvolvulnoCtt], L’dn 


Common 


rihout 4,000 


Common, 




oi- Tin.; NOirrri-wrasvGTiN provinces 


m 


DIVISION [.— rohVI*KTA1 jM— ( con/Inued ). 


Kn 

Scientific nit me. 

Veriiai’iilnr 

nntnt 

Note. 


ORDER u,—PJilUlICKIDI' jIC 


1 

Holbcolliu laLifolin 

(il)plllll 

May, common, llCnii- 

kliclmul llniBav. 


„ rar, uiiKunli Julia 



JJeibenH (Mulumin) mimlemmv 

(jopliln 

Eloquent, Tlinkil utid 




Jiimw. 

<\ 

4 

„ (ICuIm'i(k-iih) vnljiiujM 

, 

Hitfii ciiviif.iuiifi. 

„ ,, iiinlielltihi 


Hun* 

J> 1 

ii „ m in Lain vy 

Chutm 

Common High ole- 




VitliullR 

(1 

>i „ Eyeinm 


Kan* 

7 

i, ,, imiaLli'u 

Kilmoia 

(lunmion. 

H 

n WuUIcliiiiiiu . 


(‘JiiuH liilJ, Colonel 


Voiluphyllnm umull 


Davidhun, 

y 

- 

Hl&h (.'kvuUuns. 


ORDER 7. NYM I’IIAI'EjE. 


l 

Nohmilmuu miooiimum ... 

Knit wul 

I'reqiieul, Runitli po- 




k«r. 


< >H] Hill B YA I'AVI-UM'Mi 


l 

I’nimver ilubinm luliihvum, lloyle| ... 

TilUitvia 

('(minion. 

*> 

Aijji'moise mi'xlcunii 

llliiu bhuntl, 

Hlnilmr; ini induced. 

a I 

Ml'f’DlUIRKbUK'Ulflltll 

Kill ula 

Above m,mio feel 

-» 

r> 

h 

„ lUlllIHtll 

,, nijinh'iiHiit ... 

(-Uybiplmpim 

• 1 

it " 

H 11 l> 

Jl » II 


ORDKH y HIM Alii AO Mi. | 


i 

Dici-itirii Hcylei 


llllH* 

a 



Common. 

a 

I'myilullH rniiefolla |0i|i)iylk] 



•i 

,, t'lK'licuiiiliuui .. 


Ali >n* ly»)(l fool. 

r> 

„ iii'iUimlUilin . . 


Hure. 


lt olt'i'unH 

... 

Above 10,(100 fell. 

7 

„ (loruniiuni 


„ tywt) „ 

« 

„ rumiiHji 

, , 

„ i a,ooo „ 

!l 

„ mbirlcii | IllirtnmiMl 


Common. 

in 

„ eorniin 

llliuliKtij 

Vny nnmnmi, 

U 

„ rlm')i)|)(iy]lii ... 


Common, llbiHar, 

1:> 

„ nnliillii 


Above 10,000 J out. 

) a 

„ llrtlii'llntii 


sMhio „ 

i-J 

Kumuiiti piuviI oIIil [ Viilllimlii) 

Khaiiuiva . . 

Very eoimuoii 


order jo, c.Kiuili'KHyio 



Thiiu. Auamiuj-ij. 



1 

Ntisluitium olllriniilt) 

I’tviyu lull ini, 

tjul L.i vnteil. 

2 

.) 

, k pal milio 

„ lllIHlllllUIIU . . 

Cmmnnn, 

ji 


4 

Iliii'liuim vnlgiuln 

, 

fi 

Avnliin /{Inina 

... 

li'i’eijiiPlit. 



IirsfA'f.AT liV DISTUIC'l'H 


01VWTO N T lI’< HAT 1<1TA. 1 1 A 1 )— ( ronth, ). 


Kcienti flc mime 


VcnmcuUu* 

name. 


ORDER 10. C]mOri' , IORJE—(eouliimeil). 

Titims Ahaih in.jji:—(cowltided) 

Arnbis alpimi ... . . 

„ iimplexieanliB .. .. Ilfii gluts 

Cnidamlnc lurmiln 

„ iinputmin . . .. Kindi yn 

„ inneropbylla... 

'Pimm Ai.T^RiNi’^i 

Alysmim nmvUnmuu 
,, ctinuseens 
Dm bn (OhiyMiiUnljii) alpltui 
„ (Leiicodnilm) innum 
„ „ hmiophylln 

„ ,, Uwlml'unrtift . 

'Jimhk Kisr.Minin’^' 

Hifi3'n\1trium niolliKHlnmm 
,, liimnlaienin. , 

„ Timlinnum .. 

,, TnpCnlTO 

„ Rti'ictum 

„ Wulliuhii . . 

„ Roplua ... ... Jiiua gUns .. 

„ (Jolummo 

,, Allnnia 

TCutroma pninuholalium 

ICrysiumni IiiomeitolUun 


Tnmn HinfiflCTiK. 


BrnRfdca nigin 

„ cnuipestHH . . 
„ nr? diahoiomn . 

„ vat glauco, Hox 

„ far. glaum, Hoyle 

,, irllomilavis . . 

„ jnneen 

ICrwea Hiitiva... 


Erequmt 

Common 

Very enminow 
('omiiiou 


Nul iivu I i zed. 
Above feet 

I. I a,ooo „ 

„ lo.oiio „ 

„ la.ouo „ 

„ ia ooo .* 


Aimvo 8,000 ftvti 
„ 10,000 „ 
('omiiiou 
Almvi! 8,000 feet 
Coon oil. 


Eri'(|iu*nL 

Haro. 


KiiH pardon. . | OiiHivnlciI. 


Jtinyn 

Earn, pi la Bar- 
Kin 

Dam lot iya 


Tanii. LijiiorMiA; 


C-npm Ha Uni Rii-piifttoi jh 
LepidLtmi Hdlivimi 
„ capita 1mn 

,, ruderale 


Tin on Tni.AMnDi a',, 


McRfledTpocft polyftiulva 
Thiujqil urvwiHc 
„ alpcHtro 
Die ridel In Andcmmt 


Dbnpnya 


„ up <n il.Of .v 
foot. 

Weed in fluids 
CnlliviiK'd, 

CwunuHi, 


Very emnninn 
Comm on. 

Above 10,000 feet. 
Cmunwiii, Mny 

June, Almimi. 

Abovo 10,000 feel. 
Common. 

Above 7,000 feet. 

„ 13,000 „ 


W THE NORTH-WEST 13UN PROVINCES. 


inviKioN 1.— 1 *o LY peta t —( eonti-n ui'd), 


Sru'nti lie niviiP 


Vemuouhu. 
i mine. 


ORDER 10 ('itlTCIKEHiE -(eonclwleil). 

'Latin; R WHAM. <i: 

Hajiluuum miliruH .. 1 

ORDER II. -UAPI’AUIDACHiM 
Oleoiuc 1 l’nliuuHln, MndiU'ii] vtMtm .. 1 

(lynauiliopaU jii'nlnphyllti 

(.'njnmr\s npiiiDHti \leueophylltij . IRln Wmla... 

.i limri.lu ... . . „ 

Mil 1 viia ni'cmu in [Nielnilnia olihmjp- 
Julia, Hoyle, 111 I 

ORDER la.- liieSKlUl'Kift 
Ii iHi’iId odoriUu . .. I 

OH WAX KV~VlDliAl'KA#. 

Viola hlilnm | u-tiifni min) 

,, l’ati mil [iWHfilliHHi 

„ (lllt'llHIl . 

„ kci]wiih [ciuu'HueiiK, Wall] 

„ kumiw atl'IlMH 


CuUWiilctl 


Voi n nion, Minbar uil<l 
valleys 

11 ha 1 inv mid Vitlk-yH 
Com l non 

Hlinhiir 

Have. 


Nalurali/i'il. 


Common. 

1* 

Hiii’c. 

('o muon 

Above 11 , 00(1 [cot 


ORDER I'J.-mXIMl'LlC 


l 'nrhWpi'i'inmn I'lfmyjrtmn 
l'lnniiirt it Hiiiiionlclil 

„ HCpilllill 

XylOHiim l«»|/llolln n 


. . Kiimhi.lmlivn, 
.. Kiuidiii 

... lliilai 1 


<jhuiou in. rrnnsroituaiiK 

riltoHimrinii lloilhiinduni . 1 

„ cvIuiMnpum ... . I Cur 


. 1 liar ailing ... 


ORDER in. roiA’tSAl.AOEi’IC, 

I’ulygulu Li ipliyllujKlmK’uu'enH, WallJ, 

,, I’lolalniioldi'H .. 

,, iiliyuHinlou , . 

„ iejituVit [oEl/fi»iiliyll«. Wal- 

lich | 

„ jM'iKieiiiintruliii 

,, t’lmiemilii, (Hfilhmnn, W. 

uml A. 

„ slhliien leliguilB, WnllleliJ, 

Oil DM! \1 -OAH'YOKlIVMvACM. 
Tmmi Hii.j:si a. 
OypHopliilu eoriml Inkles .. 

Hupimiiviu. vai'ciuia ... ... 

Hi km! inlluta ... 


Common, Rlnibur. 


Common, rim - 


i Vmnon, imiuuin. 
Vmy I'oiiinitu*. 

Han*. 

Conn non nji to 4,ono 
feet. 

AURIIHt, fmjiiuit 
Co muon, liliuhar, 


Common about 10,000 
Rot. 

Introduced. 

Common, 
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himXtiAyan msTUin'H 


DIVISION L~~I'OLVnmL/l']-( 


No 


Scientific name. 


Yoimumlrti 

luiuio. 


OHDI3U 17 — OAimn’IIJXACJEjfc (cimdinleil). 


4 

r> 

<; 

7 

H 

!) 

10 

11 


12 

10 

14 

in 

1 G 

17 

18 

10 

20 


SI 


22 

20 

24 

25 
2(1 

27 

28 
20 

30 

31 


32 

30 


Tjuhi! Sn.nxj a; -(eomilinloil) 

ftilonc eohohloa 
„ Kiilli on 
)( Falconer 1 amt 

„ StniclH-yi 
Cuenhalns liueci fuuiH 
Lyclmia nuilticiuilis . . i 

„ inllnta, HHnl( worth 

„ mdicft [llinbrinlii, Rliuliloii]], 

Thiul Ai.&ini.-a:. 


Ceiuslnim iliilnimimu 

„ v«l«iitum | trivinle, Mml- 
deiij 

„ 'I'homhom i , , 

Slulluria (.St'huostojjium) evinjiuia 
[niouUHpmmu, llmij 
,, „ puniuulnUi fmuliii, 

WlBht 

,, (Miiluelmmi) miuntien ... 

„ (liimlullari.i) media [ mono 

Kyna, Don]. 

„ , „ fleniivcHtila ... 

„ „ Wobbiuna, fLeu- 

contemum uii“Uh 
hfol.u, Wall] 

„ „ laLilolia, (.U’Ucoh- 

tcnmia lul iolnij 

Wall J 

t , (LiuImeu) lon^imilmit Ji*a- 

teiifl, Don | 

,, (Aitciumeuni; (IceumlieiiH .. 

Aieiuuiu (jUhuiu) IoIiohii 

„ (lOieiiio^one) fentueoiilt'a .. 

„ UiHfciiaUa) Hi‘i |>yllilolm . 

,, „ mlm’iilula 

,, (ld'pyioilicliH) hnluHloiiiilcH, 

)t Ueiilliiiiui . . 

nrveiiHis 

liciilimilia [A mini in ilncci- 
itn, ilnsli J 


Tmm. I'm vouii-i /n 


Dry nutria con In la . .1 

l’olyeui i»Wft cory m boRii . j 

Dion « 18 —1'( UtTUJjACEA'i. 


1 lknlulaenolerucou. ... . . j Litniyivkolfu, 


coniiniwtf ). 


Nolo. 


Common 
lultutluei'd. 
i *o i nmii. 

Karo 

»> 

>> 

Viry line 
Veiy emuimm. 


Him;, 

Voiy emnniun 

Uiue 
< 'mmium 

Hare 


if 

I’ninkltiiiii'ii; common 
Veiy common 


lime. Iliinlinmi. 


Almv* 1 1,0110 feel 
iJuinlJmnibi; common, 
•him* 

Kmc 

Common,May A dime. 

H 

Km”. 

Ini roiluccd 

if 


Cmn m on 

>i 


, Common. 



or TJ 1 K NUlvm-YfKK’l'EllH niOVltfOKS. 


DIVISION JPOLY L' IOTA 1 , 710 —( rontinimf). 



Vunmcuhir 



OKI>1C1 { it). — I’AMAHIHCINEvE. 

Tjumm tfJillx’ii 

,, (lit,ini ... , . 

Myi'inuiu gcimiinicu, 

,, elc kiu w 

OIlDICIian.—liri’KHIC'INKTT'i 

][y|) 0 vlcum (Aitiliofn'inum) (‘onuiuin, IJlua-In'iiti... 
„ curdilolluni 

„ l^miniu'liioiiU'H 

„ pu 1 iilum fumtimi, Don). 

,, OCuliyLiu’iuii i ( puiiorn- 

liiai 

tloikii>i(k'n ... 

,, ncpiuiluimo . . 

„ (Hrulliyo) jiipimicmu 

| piiMllinn |. 


IJIjrihnr. 

Frcq urni, alums 1 0,000 
JVi-t, 

Fu'UiU'Ht.ulmvul 1,000 
foot. 


Common April. 
Hart*, ltilmnc 

IfmiupiiL uhovii «,(i()() 
feel 

C'umiHoii, heptomliur. 


,, Aliquot, anil 

SoiilcnibiT 
,j AiijpiHl, ami 

Hc‘i»t(*njlu>i, 

IjUiv lilLVnlium. 


UUOWll yl - I'RUNH VKTEMlAOBiK 

J'.iiryu Jinimhiiilii ... . Doom 

Antliililla L'L'inuliofitiKnm, Mudden] 

<m 111,'in. 

Siuumijn m'pmi’t'iiHlH ... .. (}o»imu 

(‘nmdiin Him ... ... Chit 


(.'minium, 

lllialiiir and banka of 
Savju, 

('immion. 

Inluj.tiiccd, 


Oil OKU 22 —1 > 11 ‘TKli (KJA U K7E. 

SIiimou volmnlii ... I Hill Hit3dm ... 

OUDtiKua. MM.V.VOKA 4 . 

Till III! M.tMI.Ji. 

Mulva mllrillnln 

„ mlvnilrio, |nmuritliuiH, Mad- Tilchon] 
dim 

„ mtiindi folia 

„ pun Uluru ... . 

SnU vlnniibiVnUii .. ... IliumIvduliiUi 

„ nirilll'nlla 
AhulUtm pulyiuidrmu ... 

.. Iniliimm 


Cmimmii up In iJjijOi) 
feel, M«iah 


Prey uni l, 

(lurdriiH and wild. 

Common. 

IJji to iyi(Ji) fact 
Common, 

Jlhahiir mid up to a,ooO 
Xeet. 


Tiuin. Uiii:m;/o, 


Urcuo Inlmla 


... Hiijlya (Jliufc- 
kui'n.. 


Common, banks of 
Rtroiimo. 




11131X LAY AN DISTRICTS 




;u 


DIVISION I.—POLYPETAL-^IC—( continual ). 


Ko 

Scientific name. 

Vernacular | 
name | 

Note. 


OliDIilt 23.-—MALYAOEiE—(concluded) 



'L'lCIUU IIlIlISCKJS. 



10 

Hibiscus (Fuveniiu) fnrcatus 

, , 

I u ti o.l need. 

n 

,, (Lngmun) solum Ira 


Common 

12 

,, (AlwlmoeeluiB) ftcuhieua ... 


» 

m 

t , iimi gens 

ILio Kiipasyn. 

ff 

u 

,, cancellntiis . . . 



15 

Tliespcela lampas . . ,. 

Knpi’mya . . 



Tniuii OomiiacIuV. 



16 

Kydin enlycina . ... 1 

Pitta 

Seiiml ^ ... 

Common, September 

17 

llombnx niulnbm icuni [Botnbftx hep- 1 

,, Bhibnr, up 


faphyllimi, Roxb J 1 


to 4,800 lect 


ORDER 24,—STEKCULIACIC^IO 


1 

Stcrcuha livens 

Knth'a 

IMnUniv. 

2 

„ Vllloflil 

U.lyal 

Common 

a 

,, (Firm! ana) fulgens [Wal- 

Rmlalii „ 


liclui, Ma Lkn 3 



4 

IleliefcortB isora 

Mai'or plial, 

Rh.Umr,'May,-S( pieni- 



her. 

fi 

Ptciaspermum acovifolium 

Machkiuido., 

lutvo' local 

0 

„ Iancea-folium [P. sub- 


Blniber. 


crifolia ", Madden] 


Up to 4,0t)o feet. 

7 

Meloclna eoi ohm il'olin, [Kiedleia cor- 

... 


chon folia, Dec] 



8 

WnDlierin inihoi, [Meloclna corclio- 

, . 



n folia, Wall j 




ODDER 25 —TILT ACE JE 


1 

Greiun oppoeiti folia 

Bhckla, Llieti- 

Common 


gih 


2 

,, tillrt>folia . , 


Fierpiont, va'lcyn 

a 

„ nniaticu [elasticn, lloylc, III ] 

Plmr sir’ll ., 

Common, cu'lirated. 

4 

„ e.ipiilii [lunii, Wall] 

„ scabiophylla [sclerophyllu, 


Common. 

B 

Gar bhcli . 



Wall] 



0 

,, Incngata [didyirn, lloxb] . 

Rliininl 


7 

polyga i.a 


Blidbar 

8 

Ti mmfetta pilosa [oblongata, Wall] 

Leshwa, kn- 

Common. 



nimiyji 


9 

„ vbombo.dea [angiilntn, 

Wall ] 

Corchorus fufcciculiu is ? . . 

Chat kurft ... 

Up to 4,000 feet 

10 


Introduced. 

U 

,, ncutangulns '{ 

Elojociiy pus Yamuna 



12 

.Ta'pai 

Pi 111 c 


ORDER 26.-LINEJE 



1 

Li mini iiHitntifisimmn 

Alai 

Introduced. 

2 

liehnvurdtin Lrigyna 

Pylira 

Very common, March. 

a 

„ tetragyna 

1 Rare 


or tub NonriMv esters provinces. 
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1)1 VISION l.—1*01 j Y V BT AI —( martin»/). 


{ 

No. 

Scientific name. 

Vciiineulnr | 
name. 

Note. 


ORDER 27 —MALP1GIIIACEilO. 


I 

Ilipingc matin biota 


M'uelu common up to 




3,000 feci. 

2 

AspidupteryR Watt)dm [Hircon im- 


June , frequent up to 


tiuifl, WaliJ 


4,000 


ORDER 28.— KYGOPIIYLLRffl 


i 

Tnlmlun levrefitrifl ... ... ] 

... 

Common. 


ORDER 29 —CrERA.NIACE.ZE 


i 

Geranium jirnteiiflc 

... v/' 

Rare, Painkandn. 

2 

„ collirmm 



« , 

,, puhmtre ? [grniuli flora in,. 

• 

,, Mann I’nss 


Edgeworth] 



*1 

„ ‘WnUtahimYrnn 


(.Wiiftfm, Emm 'i'nl 




and Rimini', July 

(1 

,, (1 revil Iranian [ci lontcmon, 

... 

>? 


lion] 



0 

„ nopal onuc 


Common, May, June. 

7 

„ polynnthen 


Haro 

8 

„ votmuli folium 



0 

„ molle 

.. 

February Hanks of 




Ganges up (o i.fioD 




feet. 

10 

„ Kohcrtinnnm 



n 

,, lucidmn 


Common. 

12 

' orcllatnin [hi color, Roylc, 

Ankrl ... I 

Very common, Apili, 


IllJ 


Jlay, 

1» 

Tropamlmn mnjns 

*»• 1 

Introduced, 

14 

(Kill ip, eoruieu'ftla 

Cluilmovi ... 

Very common. 

ifi 

„ licotoiollft 


Rare, Rindari, April. 

1(1 

lliuphylum BC-i\R tivuvn ... 


Com non np to 4,000 




feet. 

17 

„ ReimrnrdUi. . 



IB 

Impatienft (Brcvlcapantw) RnlaroYmm, 


Gardena. 

10 

„ ( Long icn pan he ltoyloi uur 

... 

Common. 


moHchnta, Edge. 



HU 

„ r £\«MWWVn\ 


12,000 feet 

21 

,, anlcuta [glgantea, Edge], 


Frequent 

92 

,, (implexlcniiliH 


Hare 

28 

„ HcalivUla [Uiooviutt, Lind, 

... 

Common, May, June. 


flnmilKminiin, Don] 



24 

„ bieormita 

... 

Rare. 

215 

„ ftuipliorata ... 

... 

Common, autumn. 


vnr uinbrofm, Kdge,[bi.eo- 


n 


lor, lloyle, 111.) 



20 

„ rucomofla 


Fiequonfc. 

27 

„ laxillora 



28 

., imcrauthemum 


Hare, 

29 

„ lirnchyccntift 


Frequent, summer. 

:i!) 

„ glancn 


Rare, DiwAli. 



Tin™ la van" districts 




DIVISION J.—PoLYTETAL/D— {continued). 


j\ r o 

Scientific name. 

Virnaculnr 

nii'iic 

Note. 


( RDIili 3u.—RUTACIwE 




Tmnil I UTi.a; 



1 

D.’FimingrhiuuiPiiiA nlbiJlma, [Jiuta 1 

Plan glnis and 

Very common, ntilnmu 


ulhi flora. Wall.] J 

npimya gluis 



Tin in: Z VNTMOXYIJ JG. s 


2 

Zantho\y]iroi alninm, [Z hoBfcilo., 

Tumiv a n d 

C'oiunion. 


Wall ] 

lejbal, 


8 

., acantliopoidntn [hostile. 

Si muv 

Rni e, Rndli Jngesiv av 

4 

,, uxypliyllnm 

, , 

Frequent, Gugar. 

6 

,, Budilin ;a 


Rare 


Tinnj: Toiin.u.riiyE, 



G 

Toddulia acnlcata 

Khasern ■),. 

Bliilbftr and valleys. 

7 

Skimmia [Limcmin, Wall. Anrpie- 

Noluir, lens- 

Very coniinon. 


Tiliu Dtee] Laureola 

t’ii l, gurul 




pula 



Till lilt AuilVNTIEaj 



8 

GlycosmiB pcntaphylln .. 

l’otln 

Conmion 

0 

Mnriaya exotica 

Juti 


10 

„ (Bcrgem) Konnlgii 

Gani , . 

Very conmion 

11 

Clauscna pentapliylla 


Bhabar, 

12 

Liinoma acidissnua [L cmmlata, 

„ 



Roxb ] 



18 

CitriiH metlica 

Biiaura 



uir limoniim 

Janihft ... 


14 

, ( aurantunn ... 


Rare 

15 

Fei on i a Elephantm n 

Haiti*' 

Bluihar. 

1G 

iEgl a Manuel os 

Bd J 

II 


ORDER 31.—SIMARUBEAE. 


1 

Picrasma quaaBicmlea . ' 

l 

Valleys ; ficipieiifc 


ORDER 32.—OCIINACILE. 


1 

Oclina pumiliL 

1 

Rare. 


ORDER 33—BURSICRACEiE. 



Titnu: Auiuxtii a:. 



1 

Roswellift scirata [thiu'ifera, Roxb.J 

Rale, gugar . 

Bhabar. 


far. glabra . . . 

Gugai 


2 

Gunifia pinnata 

Khaipab 

I) 


ORDER 34 — MELIACEvE 


1 

Melia Azadiraehta [indica] 

Nitii J 

Introduced. Bliilbnr. 

2 

,, A/adainch [scnipcivivensRoxh'], 

Retain 

Com nion. 

3 

Ileynca trijngu, [Zimtlio.xylon con- 




naronltB, W. & A ] 



4 

Cedrcla Toona 

Tun J 

Valleys 

fi 

„ BLrruta 

Dal 

Very common. 


w 'mu xtnmMriisTKitx i>novii?a». 
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DIVISION I — IHM.YVBTFMO-f vault tin t't?). 


No. 

Scientific immc. 

Vernacular 

name 

j Nate. 


OltDKK 36—-OLAOINIUi 


1 

Olnx sciuulens 

1 

Hliitlmr 

2 

„ imna 

1 

Fiujiioat 


OHDKR 99 —rUCINB^l 

B 


1 

Ilex tlipyiMia 

Kmnliih >- 

Very common, 

*2 

,, uiUnnta 

■ ^i«T—huirin, 

¥itiqaent 



fiaishini. 


9 

„ exci'lHii 

Kamlali . , 

Common. 


< UtDEIi -17 - RKLAHTHINKJK. 


1 , 

EuonynmflgrnncU Horns[Inmua, I>o»J, 


Illiitlwr.&Jo . 1,000 feet 

a 

„ tingenn 

Kafliiri 

I’leyiient, April 

o , 

,, fimliriatun 


Haro, 9,000 fret, Apul. 

4 

„ frigid ns 


„ 10,001) „ 

n 

„ ctilij natiiH 


Frequent, April. 

« 1 

„ pcmlulnafjnpoiiicns, WullJ, 



7 

„ IfuniiltonmuiH 

Vgmi <.* 

C. ommon 

H 

Colnstriis puimmlutn fiiutmis, Hoxb') . 

Mnlkiigni . 

March llhini Tul. 

y 

tiyunion|m 1 * 11 l riiIn, [Celiisti'im ml’n, 


IJiue. 


Ill ami is "] 



Ht 

,, JJoylenna, [0 spinosns, 

Owilla-iliiri in, 

Common 


Lain], 



11 

moninnn [C hoi legal enais. 


Have. 


I-urn J 



ia 

Iilmuilaadimi glimeum, [lloxluirghu, 

Rlmnriu pun- 

Common A white 


\V & A,, Necvijft'UeholouiiiJIoxii] 

rii huh ([ 

spins feeds mi tlua 



di-hbii. 

tree 

19 

Miorotropis diueolui' 


Frequent 


ORlMH lift —UUAMN ACFJR, 1 


1 

VcMililugo t'RlyeuluLa [ mmlruspataiiu, 

Rnkt ]i i t a, 

Common. 


l-i0Kll J 

kill ii lng 


*> 

Zizyplmp jutuha 

Unit 

Cultivated. 


„ immiiuiluvia . . 



.1 

„ vulgaris 


Frequent up to (3,000 

0 

oxyphyltu 





feel, 

0 

„ xylupvnifl 

.1 

Bli ilur 

V 

,, rugiiKii . • 


>> 

8 

Bm'liemia liovilmriila 

Kiilu Ing 

Frequent. 

!) 

„ IlllVt'htH'llR 



10 

,, Kdgi'wnrttm 


Kinncshwav 

11 

Kliummis dnhui'lous [’virgatiiH, Hnxb J 

Olimlitn 

Common, April. 

12 

purpnrcuH 


Common. 

in 

,, tTlipiC 1-Mf . . 

Ulicmt 


14 

„ preen aliens 

, , 

About 7,000 feet • on 




limealOTK 1 

U> 

ITtivcnia ihdcis 


Have ■, eultvYivtvd 

10 

Hiigeretm uppusiMfolia . ... 

Aglmtt 

Co union. 

17 

Counmn loptoutaoliya . : 

Kala Ing ... 

it 

ia 



RtviUiw. 

iy 

Ilolinus lanceolfttiiB 

... 

Common, valleys. 


rt 
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HIMALAYA if HfSTItlfTtf 


DIVISION.—POLY PETAL /E— {ronlinucd). 


No. 

Scientific name 

'Vernacular 

name 

Note. 


OttDlvR 39.—AAII’IiLID!' 

I /B 


1 

Vifcte (Simpliei folia:) (puuli nngulam 
[Cipriii i odnlisj. 

Ilnijora . . 

Tihjb’ir 


„ pul'iila 


Rate 

a 

„ iupanda [rosea, Hoyle Ill J 


Kiirpicnt; Bluibr.r. 

4 

„ adnata 


lime 

a 

„ p rh'idluttt 



0 

„ Rinata, 

Pnrain 

Common, Muv 


,, »*«j i ttfff) m 

As n, 1n]ft 

» duly- 

7 

„ bitilolia 

Pan-honih 

,. Blnibar. 

8 

,, vinlfera . . 


Wild ? 

0 

„ P’ll M fob il 

Rainin 

Common. 

JO 

,, fTi i iol ml re) ciu non 


Tlhnhar 

11 

„ [Ampclop-nu, WightJ hi- 

mulayana. 

Chappnr-tang, 

Common. 

12 

„ clivai'iculfL ftomentnsn, W, 

and A 1 

AmjJa 

If 

13 

,, (Digilntce) obteeta 



14 

„ (Pedatip) c.ipiiolala [Cis- 

siiB bui i ulntn, Itoxb,] 


" 

15 

» lanceolnria [Oisaus fenii- 

m.i, Roxb] 

Pnnj-patn .. 

Ranibagh, 

1G 

Leeft (Simpiieitolia 4 ) mnciophylia . 


Frequent. 

17 

„ (Vinnatro) ulatn 



18 

„ aspera 

Km malt 

Common. 

19 

„ (Bipimmtre) Bambucinn ... 

ORDER 40.— SAPENDACf. 
Timir' S * pts pi .u 

uE 

Rare. 

1 1 

Cln rdionpcrmnm Halipnrabnm 


Bliahar. 

S , 

^TCseuldfi (Paviji) jiulieii 

Ffinknr, pun- 
Rii 

Kimin 

Common. 

3 | 

ScF'.Ielcheni tri gupt 

Bhaliar. 

4 

Sapindna MnkorORii 

Rita, . . 


„ itir tletorKcna , , 

„ ear. nentnbinUiR 


Rare. 

6 

. Acer (Intvg\ ifolire) oblongum 

Patangtiya.,, 

Common; cups ar& 

0 

„ lK’viRfttuin 



7 

Acer (Trilobatn*) pcntnponiiriim 


Blinbiir 

8 

, (Quinquelolmtie) ewinni 

Kiln 


9 

,, villoBum [fiterculaciuin Wall’]. 


8 , 00(1 feet; cnpB made 

10 

>} candatuni [pectmatum Wall 1. 


of the wood. 

10,000 fc-et 

11 

,, (ficplemlobfttro) pictnm [cultia- 
tnm, Wall ] 

Tmm; Dodoni - ^:. 


Veiy common 

12 

Do domra nscosa .. , , | 

Tram. Meuamhe/r 

... 

Bare; Bhabnr. 

13 

Malian thus major , . ... J 

... 

Introduced. 





OP THIS NORTII-WESTERN PROVINCES. 
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DIVISION L—DOLYPETALiE— (continued). 


No. 

Scientific name 

Vei nacnlar 
name 

Note. 

i 

14 

‘ORDER 40. -SAPINDA0E7E— (concluded) 

Tnriu; fyr.iriiYr,u« 

Slupliyloa cmodi .. ... | Chitia 

Trequent Oignr and 

1 

ORDER 41 —SABI ACTE 

ilclloBina ililloniaifoliu ... 

10. 

Gwep . . 

Sialii Dabi. 

Common about 7,noo 

3 

„ pimgenn 

Gm to 

feet 

Flcqucnt, banks of 

3 

! Suit]a campanulatn , , . . 

Rnknl pnta .. 

nil eiiinH 

Common 

•4 

,, pnrri flora 


,, about 5,000 

-C 

i ,, pnnicu'ntn. , . . . ^ 


feet 

„ Bluibar. 

1 

| ORDER 42 — ANACARDIAO.-VE 

. Rims (Simphcifolia' - ) cotinns .. ! Tniitpami . . 

Vciy common 

•2 

„ (Trifol intro) jmrviflorn 

Knncl . . 

3 

„ (Intjiari pi minin') stumlata 

Rnkmiln 

Common 

4 

„ Wnllicliii [veuiieiiern, Rovli*], ! 

Bholiao 


fi 

„ BiiccL'dnm'afaemninutu, Deo]. 

Titan 


<4 

PiFtncui Intei'ci i imu, fRIms inttgci- 

Kiiltai fiingi, 

Valleys, common. 

7 

viinn, Wall ] 

OlmnWoliir 

Jhlngho 

Common; valleys 

8 

Stmecaipns A linear ilium 

Dliilawa 

Himbur 

SI 

Mnngifem indie i 

Am ... 

Common; valleys. 

10 

Ikuilmminin lniifulhi 

L‘lnl 

Rliabar 

IJ 

Spoiidian ninugifcia 

Anna / ... , 

„ and valleys. 

1 

< )RD R 43 — OORIARIACEjE ! 

Coriaria nepalcnHiB ... .. 1 Mrmsnri mo- . 

Common 

3 

[ l;ola, 

ORDER 44.—MORINGFJB 
! Moringa pterygospemm, . . . I Sninjnn 

Common; IS li a bar. 

I 

ORDER 41 -LEGTIMINOSAS 

Tmm. 1 ‘on.M.Yitn,^; 

RiptnntliHH nopalfiiRia ... . 1 Shclgnri 

Above 8,000 feet 

2 

; Tlicimopsifi burbutn . . . 1 


„ 10,000 „ 

3 

Tmm. Grxiexrji; 

Argyrolobuim flncunluin [Cy tisiiB fine- 


Common, July and Au- 

4 

ciclnm, Royle] 

„ rosciim 


gust, on limestone. 

6 

Crolcdaria (DifFuse) lmmifusa 

Gimgri 

Common. 

G 

,, ,, hirsuta 


ISlifibar. 

7 

,, (Alatio) nlntn . 

Gungii 

Common, autumn. 

8 

„ (Calyeinm) mysorcnBlB . . 


1 Valley. 

0 

„ „ nllmta 


Common 

10 

„ „ rftlycma 


1 Frequent, 



il to 


IIIMA I,A VAN f)IS'(’K I f.'TH 


DIVISION 1.—I’O Tj Y P TOT A Jj 2K—( con fin net /), 


No 

Scientific name 

Veiiuicular 

mime 

Note 

n 

OKDKtt 45. - LICUUMINOSA— ( 

^ Tktjij, <-S];\i’3Ti,k—( uniuluti 

Ciohilmirt (Culyenue h u h a 1 11 11 o i n 

•on tin nod). 

id) 

Common 

iy 

! (antlivlloules, Lam] 

Dimitri 

Valievs, eomniorj. 

la 

i „ (triowirvaj^tdiiifttniH 


,, 

14 

,, (Tiitoholatie) iiiedieaijjneii. 


Very common. 

15 

,, inc.ina 


Nntimili/i'd 

10 

Tuniu Tini oi.i j'T, 

Si ltujn Ijioitai-i* 

! Tiifolnmi jirnteiiHe 


Cultivated ! rare. 

1? 

! „ tcptiih 

1 

timonini. 

18 

1 Pnioelietiw eiininninih foxalulifulut, 


Common, dump yioiuid. 

10 

Hoyle ] 

Hl.Cl.ON PlXW \T,1. 
Tngoncllu KaMiniit-giiM’iiin 

Met III 

t'nlfci vn toil. 

20 

„ iiolyeciata [mciHtt, llnylo] 


,, 

21 

» Rmmlm 


July, on limestone 

23 

h pulit'seuiH 


Co! Davidwm 

23 

,, comifiilfttii 


i* uajiu-nl 

24 

t , erncnU 



25 

MiHIoIub parviflom 


Cultivated 

20 

,, allni 

Gun In 

Common. 

27 

Meiiieiiffii lnpiilina . . 



28 

dent ion lata 


» 

28 

Tkihj: Loti, a 

Latim corimuilutns 


Very common 

no 

Tltllll. (t IIJ.GIJJI, 
Cyutimpsis paornliodes 


lllialmr 

ni 

a -2 

Iudiffofem (Kphceridiophora) limfohu 
„ (PaueiCuLolatie) tufoUata 


” 

an 

-i .i trita 


Common. 

34 

„ (Multifoliolata?) liirauta 

Niini-flukiiia, 

35 

„ Lteiai (luma [liete unit h a, 

Mua-Hiildna... 

Very comm on, May 

no 

„ „ utropiirpurpn. 

lvalii-Haknui, 

Common, An mint. 

37 

,» „ luilohelln [nrh o- 

Snkinft , , 

Very common, Minch. 

38 

iea, Itoxb]. 

ji „ l)«Bllil [hetman- 

Sukin.i v . 

Vorv common, May, 
.Line 

35 

thn, Wall 

Colutea uibuienueiiH, uir. ncpulenhiH, 


Above 10,0011/ o r t , 

40 

Mellettm aimi'iilutu [Hnlinmi macio- 

i 

Gojlni 

.Inly, A ugimt, 

Vei y common; vnllcyn. 

41 

IVlihiofua Candida . . i 

Loli tin 

May 

lihaliar. Leuven used to 

<12 J 

„ i»«n«ivui . ( 


Jim sou flali 
tfhtiiinr. 




OF TUB NOM'IE-WKSTUUN l'liOYIKUKH. 


Ml 



ORDER i'i —LBEiUMINOMflS—(continuptl). 

Timm (r.iLi.tu .12 (concluded) 

4:i Si'dlniuni ivgypliiicu . • Jmt 

•It (Jurnj*aiui pyuma’n [Ocnlstu, ycthIch- 1 
lor, Hoyle") I 

4~> „ Gernnluuui [OiiraRima a|>i- DAinii 

iionlnM'i n, Hoyle. J 

4(r „ polyueimtlm ... 

47 „ bievi,Rpmu .. . „ 

48 „ Cl'IWHlUlUlliH 

40 Gulden'll unit in himalmeu . , Damn 

/i0 AfilriigJilusCJV.joiiophiici) ImilioeaijU'B 
[HiHlninoidcB, Hoyle] .. 
fil „ (I’o lolutiw) homickioiiks 

152 i .1 (Ilyiiogloitis) luimiluynmiH 

r>H I „ „ Mad deni n nil a 

64 I „ ,, lencocepliahw 

HO | „ (Pinion) ehUnostficliyn .. 

Cit> 1 „ „ viu tiioluicnriHiliU'B KiH'/, 

07 „ „ emoili • 1 

08 ,, grnveoieiiR •• ! 

fill „ (Myolnonm) Cnmlollenniin .. | 

C.O „ (JflgnwuiHui) polyaeantlnm ... ! 

Timm IIl.D\8VIII..T. 

Si.ction ICv&tht.i.laT.u. 

(it OmthryoliiB tuitivn 

fi>i (Eiile&vmtou.) wecuwa 

ijjj „ „ Uciurdinnft, 

154 (Oxyrnmljliifi) nniCHisfcyln, 

GO „ „ CllOCttipn. 

oil Iledyfliiviim Iiunuumeiiso 

07 Xoi inn diphylln fnng'iiRtifoUn, D.C.] 

fifi Smlfcliln BoiiHiUvn 

(JO „ geminitlora . . 

70 „ filintft 

71 ^Holiynoinone indicia ... 

HjU TIOK Bxl I’M T. ITI..K. 

70 Umrin pictn . 

7:1 „ eimltu 

71 „ ItHJOpUB 

7,1 „ piuiicltn'folin . <• 

70 Alysicunmn (Microeiilyelnu') vngi- 

linliH 

77 M (Micuiealyeino') lm- 

Ii'emifnliuH.__ 


Cultivated 

Common above 10,000 
feet 

„ 8,000 
left, May 
H 111 p 

Common ntiove 8,000 
feet 

„ „ 12,000 

feet 

„ Jt n.ooo 

feet 

CoilMllOll. 

Common. 

AI love 10,000 feet 


\\ r . Wnterfield, Nnini 
'1 ill. 

Above 10,000 feet 

l**i o(|nent 
Above 8,000 feet. 

Fi cquent. 


Cultivnled 

Gammon. 

Very common. 

Comm on 

Rme ; found by Rtrn- 
obey mid Winter- 
bottom. 

Common. 

Bluibnr. 

91 

Common neni Bfcrcama, 
Tip to 4,<UKi feet. 


Coimnon, 


Vulleys 

Common to 4.000 feet. 
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HIMALAYAN DISTRICTS 


X) I VI SION 1.— POLY PI3TAL JE —(con ti nuect) , 


No 


Scientific name 


Vernacular 

name. 


10 

70 

80 

81 

82 

83 

84 

8 ii 

8G 


67 

88 

80 

OO 

0] 

99 

Oil 

94 

95 


98 

97 

98 

99 

1H0 

101 

109 

103 

101 

10.V 

100 

107 

108 

109 

110 
111 
119 


ORDER -i> —T.IC lUillNOSJE—(continued) 
'J heiik IJauybaim:.*.—( concluded) 
Skctio i Stum ixit.u (concluded). 
Alyeietniuift ^Mleiocttlyemw) mgomift, 


Oligemia diilbcr Moults [Dalbcigui oii- 
Itnun^iH, lloxb ~] 

Dewiioilinui (1’hy 11 odium') pule helium, 
„ (l’tei o’oincO tiiquctmin, 

,, (Sroipimns) [nxillnimn, 

,, (Fo’ocuipiu t ) po’nmi- 

pirn 

,, (’Uo’lnnrn) llinibnndiim 

[miiHilloni m 1) (!.J 
„ „ oxvpliyllnni 

[po'yearpuui, Wall ] 

„ „ t ilneia’inm [nutans. 

Wall , inginutnm 
Wnll ] 

,, (IJetcro'onm) Gnngtticuro, 

,, „ lati folium 

■ i Bpquav 

, „ coni'lmuim 

[poll luli(lorutn, Wfill ] 

„ (NifoVrniiiO polyearpmn 

1) C fiiiiiiilatinii. Wall "j 
,, (Bngolia) tullornni 

„ „ pnrvillornm . 

„ (Flmro'obmin) gviuiiR 

,, it gyi’oli'oH 

Tmm: Vn uvk 

Acrns prccatonna 
,, piilchclliifl 
(Jicir nrictimni) 

nooivinii niini [inieiopliylhim, 

Boyle] 

Vicii (Krvimi) titiiu-purma 
„ „ 111 Vfilllll 

„ (Crucra) tinun 

„ „ moll ib . . 

M „ pnlliiln 

„ „ ligiilula 

, (l'uvicia pnhvu 
, LntUyniH (1'nlathyniH) uplmcji 
n ,, mitirnn 

„ „ Bphroiicus [nn- 

Riilritnp, Rorle ] 

„ (OrobuB) Intent 

J’lsnm sativum .. ... 

,, niYense ... ... 


S n i n A a n 
QHftimliv. 


Gnnclii rnkti 
Lnguli-nnli, 

Clinmi 


Kmi 


Kur-1-.oslin 
Ohoia-kolon, 
Mat nr 

Ningln-koBlm, 


Note. 


Common to 4,000 feet. 
Up to4,000feet, March. 


film bur. 
Common 


Naim Tnl 


Holm 


Rare, 

Veiy common, August 
Common ; Blnsnr „ 
Very common, July 

Va’lcyB 

Frequent. 

Common up to 7,000 
feet. 


Very common, 
nutnmn 
>» 

Common 

Bliilbar 


Ilhiibar and valleys. 

Cultivated ; Dfinbar. 

A limit 12,000 feet ; 

rule 
Ihii e 

In cultivated fielila. 
Iriqmnt [ Adivani, 
Apul 

High Uveto; vnre. 

Common 

Rare 

CnUlvnted 

Common 

Cultivated 

Common 

Frequent 
Cultivated 
Cultivated and -wild. 
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DIVISION I.—POLYP ETA LiB— (continued). 


No. 

Scientific name. 

Yunneulni 

name 

Note. 


ORDER 45.-LEGUMlNOSiE-(continued). 

TitlllK PlIASKOMlJIS. 

Si. enow Gtrcisf-K. 


113 

Slmlcrla veBtita, vnr. mvolncrata .. 


Common. 


,, vnr, done i flora ... 


lime 

114 

Dumasln viHosft . . 


Common, 

llfi 

Glycine soja [Sojft hispidn, Mnmcii,] 

Section EiiTTiiiiiMS/U 

Bhat 

Cultivated i very 
common. 

no 

Mucima alropurpmcn 

JJaldakn 

Bngcehn-nr. 

117 

,, pi-uric ns 

Goiicha 

Valleys; common, 

Mnv 

118 

Erythrinn indica 

Itunpra 

February; Bhabnr. 

no 

„ rcHiipinnta ... 

•• 

FiC(|iient; II [tv albagh, 
March and ( >clobcr 

120 

„ subcroBit 

Iiimgi a 

Man'll, up to 4,000 
feet 

121 

„ nrborcBccns 

Suction (lAUdn * 

>1 

Aiigimt, common. 

122 

SpntholobuR Roxburgh!i [Ilntea pav- 
vlilom, lloxb J 

Maoin 

Bhubar 

128 

Buteit Xi'omlosa . . 

Dliuk 

Up to 4,000 feet. 

124 

Jhitea Huperbft 

>M 

Near Tail) Mninari 
lilU Loch, Septem¬ 
ber. 

126 

Pucraria tuberoBn 

Billi-kand ... 

Very common, March, 
April. 

120 

„ Stiachcyi 

SlXIJDN EUPH.ISCOX.B 

/is. 

Rnro; Iiiiliuiandi, 7,300 
feet 

137 

Pliaacolus vulgarie 


Cultivated; Ehabar 

gai dens 

128 

„ trllobua 

Cb hi bin ... 

„ Bhabar. 

120 

„ ncomtifoliiiB .. 

Moth 

„ Bhabnr. 

130 

„ mango 

M ung 

„ not common. 


„ „ vnr. radiatuB 

Uul 

„ common, 

131 

„ cftlcaiatua [toj oau 0 , Roxb ] 

Giminh 

„ and wild red 

and white varieties 

132 

Vigna (Euvignnl catiang [Dolichoa 
sinensis, Linn ] 

Sinnsh 

„ common, three 

varieties 


„ „ vnr. Binennis 

Lobiya 


133 

„ (Piectmpifl) vcxlllftta [Plia- 

eeohiH nngiiHtifoliiiB, Wail ] 

Ban-inung 

Very common, autumn. 

134 

Pachyrrhizufl angulalua . . 


Cultivated; Bhiibar, 
root edible. 

136 

Doliohos Lablab 

Shimi 

G nrdeeiB, cultivated np 
to 7,000 fec-t. 

130 

„ blfloniB [unlfloniB, D. 0.] 

Gahnfc 

Cultivated up to 3,000 
feet. 

137 

„ falcatna 

Gahatiya? ... 

Common. 


imiASAYAK WWTHIOTS 

IiIVLSlON 1.—roljVrJOTAL^i— (roi/hniH',}). 


Scientific name 


Vernacular 


Oimsn 45 ~-L1£GFMlN(*uK-(continued) 
Tumi; I’li — (coiioluileiJ) 

yiUTfUK 

ISB Aiylnsin (Atyhft) mollis 
130 „ „ gvamU flora 

140 „ ,, CCrtnlhuro spfrmmn] 

sen i abajoidea 

141 „ „ pi nty c:u pa, 

142 OujantiR llama . Arhnr 

143 Knoscnm diinenae fCrotularia fcube- 

i onn, lion ] 

144 liliyuctuHut pscnilo-cajan ... Rlilalt, plifi- 

anipain. 

14.1 1 „ minium 

140 „ liimalciiBiw 

147 X'loinmgin (Ostryolmm) Ktroliohren, . . 

„ i'n> i hotien'im . . 

148 „ „ Chuppar , 

140 „ (Chalaiift) piinienintii 

iso „ (Flcniingiashum) con- Minina 

grata [hcmmlfttn] 

„ „ ivii.mina . ; .. 

151 „ (ItliynelHiaicmleB) yes tit a, Mnskiln 


Common 

lime, Bugcakvt nr. 

('(minimi, Hhdhiu mvl 
outei hills 
lime. 

Cultivated i Hint liar 
Common; Himtotn liill 


Low elevations j rare. 

I> » 

Very eommon. 

Unu* 

Al low elevations. 
Common. 


Common. 

b’diblo tuber ; eoui- 
mou 


Tnjiu. D irnnuoiCjE. 

Huc-riox Ai.TKUMroi.roj. ■ t.e. 


152 Dalbergra SIrboo 

153 „ ritnoaa 

154 „ Lauceola.ua 

Ifoxb.l 

153 „ volnhihfl 

150 Pteroeaipus mnisupium ... 


[fromlosii, 


Blmtift 

Bijui-aiU 


Hhahar and valleyo. 

,, »» " 

I lequent. 

Co * mon 
Neur Harm 1 1 eo 


Ri:< tion Oi'i’osiTiroi.Kn-.iTyn 


157 X’oiiGcaniia glabra 

158 Dorris rolnista 


Pit pdpai ... 
llaro 


Hint bar, April 
Up to 5,ono feet 


Tkiiit' SornoKFiG 

150 Soph ova nmUiB [Cd v, nnlfiia moll in, ] PftlisiT-gimgtl, Vevy common, March. 
Hoyle]. | 

Tame CvESAri'ixrra; 

160 Cffisalpinia [fiuilarulma] Eandiicella, Karon] ... Up to 2,500 feet. 

1G1 „ LCoiiieuma] pnlcheiniiin, Krishna elm- Garden 

in 

102 „ „ sepiaiia . . Aira _ Common. 

1B3 VarkiiiBonia aculeatn ... ... Wilnynti ki- Introduced, 

kar. 

104 Uoinciaua regia ... .. Ganlcusiavo. 



OV THE >!O>IT 11-\VHS'l'EHE ITU) VINCES. 


«j i>') 


D V VISION I.—I/O LVPlfiTAl^K— (rontintied ). 


No 

Scientific name. 

Vernacular 

name. 

Note 


OH 1) lilt 10 .— rjiliUMlNOS/'K—(cuntiimeci). 

Tiuni; Oartsu.-ii, 


145 

Cassia U?mtnln) PiBtnla 

ItnjbnkBh,!?]- 

tota 

Muy, .Tune, up to 4,000 
feet 

ICO 

„ (Senna) occidentulin 

Bnndv 

Bhtihnr 

Hi 7 

„ „ Kophom| purniucu, itoxb], 

1) ■ 


ICC 


i. 

Conunou 

ll!9 

„ „ nngiiRtlfolia Llanccolfttti, 

Hoyle ] 

Hanna, mek- 
ki. 

Cultivated ; 11 Ill'll]!).*. 

170 

„ (Bail orhugmii) glauca [nvbnrcH- 
cc-us, lloxb 

... 

Bhfibar. 

171 

„ (Lnsioihognia) Abmis [cocci- 
nan. Wall J 

15 a nit] 

Common. 

172 

„ ,, pntiula . . 

Silpatiyu , , 


17.1 

t , „ munortuidcB 

U 

Voiy common. 


„ „ u nr ilimiilinta 


Common 


,, „ car Wiilliclumm. 

Tumi, Amiii.hstioji: 


93 

17-1 

Havaca imlicii fJom*Rni jiHiiko, Roxb 1 1 Asok 

Tn run B iifm.\'ij .n 

Intrnilnceil-, .Sitnbrm, 
Uhabar 

m 

Buuliima (Bee nulnv) raccmomi [pur- 
vi Horn Valil ] 


Up to 11,000 feet, com¬ 
mon, April. 

170 

„ ,, malabarico ... 

A mil 

Rare, October 

177 

„ (T'rlinuli ni) ictuRji. [cmnrffi- 

natii, Wall ] 

Kamila 

Common, September. 

178 

„ „ ValiUi 

Main 

Very common, April, 
May. 

171) 

„ „ purpurea 

Kliairwitl 

Blutbar and valleys, 
October. 

ISO 

„ (Tentamiue) variegata 

JS 

Common, April. 


„ ,, var Candida, .. 

Tntn). Mmosi m. 

f • i 

91 

181 

Entmlft Heamlena 

IM 


182 

Parkin biglimdnlosa 


Cultivated; Blidbnv. 

18.1 

Lenctcna glauca [Acacia froiulosn,,. 

I). C.] 


Common, valleys, July". 

18-1 

Mimosa pi idica 

Lajwanli . . 

Naturalized, Blmbav, 

180 

„ mbicnuUs [oclandva, Roxb.J, 

Tmni; Aavon;/B 

Agio 

August, common up 
4,m)0 feet. 

180 

Acacia (Ol obi ferae) Farnesiana 

W i l a y a 1 1 
babul. 

Bhdbai and valleyB. 

187 

„ ,, arabica 

Babul 


188 

„ „ elmrnca . . 

BIich 

Bunks of abicaniB, 

189 

„ (Hiiicatae) Catechu ... 

Khair 

Very common. Bbabar. 

190 

„ „ moilcHta 

Bhilai 

Knie, Illidbar. 

191 

„ „ lcntieularis 

Klialn 

Bnrmilco 

192 

„ (Vulgares) concinnn [nigata.D.OJ, 

Ban-rltba 

Klin bar 

393 

„ „ fntflin fCrenia, Linn J 

Katrai 

Very common, Bhubnr. 

19-1 

„ „ pennata 

Agla 

j» >» 


U 




IUXIAIAYAN mftTMOTrf 


3 - 1(3 


]>IY18I0N I.—POTA'riSTALJO— 


No 

Scientific name. 

Vernacular 

name. 


OR HER 45, —LEOUMIN OSJE—(concluded). 

Tumi: Tvoi jh. 

195 

Albizzia (Multifoliolntac) Lebliek .. 

Tantiyn, Imlaifl 

100 

„ „ odoratiflsimn ... 

Su In 

„ „ inr mollis 

ii 

107 i 

„ „ prom a 

Raro 

198 

„ „ JulibriHsm 

Jjiil Birin ... 

J90 

„ „ stipu'.ila [Smith- 

iftun, Wall 
„ I’liueifoliolatae) luoidn 


200 

Wilaynll uuU, 
llaklmi babul, 

201 

IMhecnlnlmim (Ungni-cnti) dnloe 

12Ufi 

Cly pearl a) bigc mil mm 

ORDER 40." ROSAOEiR 

Titim. lhiusi.t: 

Kaehhmi 

J 

Primus (AmygduhiH) prrBirn 

Am ... 1 

2 

,, (Ai'incnmcn) nrmcninca 

Cbuiru a n d 


. 

/nrdiii u 

3 

„ (Cernsus) avium 


4 

,, „ eernBurf . . 


r* 

„ „ Jac^ucnvoutu 

Padaui puya 

B ' 

„ „ Vu.lduin . 1 


1 ■ 

,, (EnpHinuB) eommvvms vur,, 1 

Bhohyn b a - 


domesticn vai 

dam. 



Lndnki 

8 

„ (Liiurocernfmsj Ramins [cornu- 

t«, RoyleJ. 

Jiimun 

9 

„ „ nepaletisH . . 

JJ 

10 

,, „ imdulata [capriei- 

dn, Wall] 

!) 

11 

rrinHcpift ntilis 

Tjtfm: Rprmvc. 

Bclcln, jhatila, 

12 

Spirma (Ultmu in) vestita[KnmtHchat- 
icu, LlndSey 

... 

13 

„ (Aruuciia) nruncud [triternatn. 

Wall] • 

„ (Sorlmvin) Borbilolia [Luuliey > 
ftnii Wall ] 

... 

14 

Dlmuiyall ... 

15 

„ (Chnnnodvyn) be!In 

Jliiir 

16 

„ „ ctinc'iConH [cuuci- 

folia, Wall] 


17 

„ „ vaccimfolin 

| 


Note 


C n m m D ti, _\ p v i I, 
June 

Uln'iliar, April, June 

>1 »v 

May 

Up to 5,000 feet. 
May 

Up to i, 0 i)() feet. 
May. 

llliabir, Ajuil 
Uivuluw, lilviUnu. 

Up to a ,000 feet, April. 


Cultivated, very com¬ 
mon 

» 

Cult! rated up to 8,000 
feet 

Bare, Malaii, Edge- 
worth 

Very ccwwm™, N ov\ m- 

1 ) 0 ) 

Cultivated-, Altnora 


Common. 

About 6,001) feet. 

Jt 

Very common. 


Above 8,000 feet. 

„ 10,000 feet. 

» 8,000 „ 

Common. 

)> 

Rare 


Tin? NORTIT-'WESTTSUN PEOVIxorS. 
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l VISION I. —POT ,YPETALiE—(w«£»> ml). 


No 

»• Scientific mime. 

I Vernacular 
j name 

Note. 



tlJiDliAl 40. —Ill ‘SACE-fli—(eontiimeil) 




Tium. Hum a., 



ill 

llnl- 

iiH (Simpliciloliai) ca]yeiniis[ Dili 

. | 

H ai e. 



lniula eiilyenm, ]> C 

i 1 


1 SI 

II 

„ itcinniiuitus 



20 

Jl 

„ paniculutiw fti 1 t a- 

Ivfltn. „ .. 

Common 



pens, Wall] 



21 

It 

moliicniiiiiR [logosiis, 

Lai 

„ Ion- levels. 



Smith | 




11 

„ reliculntuB 

Kalfi „ ... 

»> high levels 

-_>:i 

„ 

„ laimtim [liliaccun, 


About 0,01)0 feet, 



St 6c W ] 



2-1 

„ 

(Digilnlro) alpcHtriB 


Hare. 

25 

1) 

(Tritoliuta*) saxntiltB 

Lit lusulu . 

Above to,0(ni feet 

2(1 

II 

„ nntnun 

Pnitfln „ 

Very common at high 




fpmgur 

elevations 

27 

II 

,, ni veus 

Lai „ . 

Veiy common. 


i> 

„ vat. enneolor 

Pnigia „ .. 

Common, Clmm lull. 

2H 

»> 

,, umeilentiiH [iwper 





Hoyle J 



20 

11 

„ elliptieuB [lotmuli- 

Illfliilu 

Starch, very common 



lollUB, Wall; flow- 


Print n'lieh calm in 



ry-phul, H o x b. 


April amt Mav 



lillVUBj Don J 



Oil 

» 

(J’iimntoj) bi Horns 

Pnigln hi sal n, 

frciiucut. 

.‘II 

ll 

„ liiHicwupua [roHirllo- 

luilii ,, 

Veiy common, Iilifibnr, 



rus, lloxli.] 


ami up io 7,500 iect. 


11 

„ foliolosits 

Safort ,, ... 

PrcTpic-nt 


n 

„ vuKteJ'olnis 

Lai „ : 

... 



Tlllll). PiITBXTIr,TB.H, 



aa 

Uoum (Engeuin) mlnminii .. i 


I’mc 

»i 


(Kieveiflia) plat inn [Potent ilia 1 


Common, above 8.000 


adnata, WullJ 


feet. 

an 

tfrngnriu (Unclicnicn) indicia 

Knphnliyn . 

„ up to 8,(100 





feet. 

m 


(Eiifrngurui) vesca Imibienla, 


„ above 7,000 


WullJ 


feet. 

07 

Dotentilla (SiMuihlm) Siblmhli 


„ Dfikuri, at 





10,(100 feet. 

;ib 


„ uxilhllovii 

, t 

Hare. 

ay 


(TmHiothnhmnm) i mticomi 


Above 19,000 feel 

it) 


,, iiinliigmi 


Colonel Davidson. 

u 


„ cmunupa 


Abovo l!i,()(J0 loot, 



(Eunotentilla) Mooiiiiina [poly 


High el ovation s. 


liliylln, Wall] 



•10 


„ fnlgcra [Hplen- 


Comm on. 


cloiiH, Wall] 



•ii 


„ LcHulu'iuuiUlnmi, 

, , 


45 


„ /niRiirionlcH 


Veiy eommmi 

40 


„ peiiuuenl.im 


H;ue, MiUavi 

47 


,, lciM’onotu 


Hare, high L<v L '1b 

18 

II 

„ imerophylla ... 

... 

» 
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OHDEH 46 .—lit jSACIOJi—(continued) 

Tram: lAvrnvnu m— (concluded) 
Eotentilla (EiipoLcntilln) mnUifldu 

,i H hi ficea 

„ „ nopnlensis 

„ » argyrophylUi . 

,, „ v<ir. ntrosiin- 

gumea 

„ » nivcu 

ii Klcininuft 

,, ,, Rupinn . , 

Turin, J'tiTi uir.t; 

Agnmonia Iiuputorrmn .. | 

Truin' Ho.si/E 

Kosa (EleuthovoatyUe) maciopliyllu. 

ii n Wcbbmua . . 

13 i. fleiiccn [telrape- 

tula, Hoyle } 

33 (Systylae) moRchuta [Brnnoms, 

Wall] 


Tin in-} Posn-iB 


Cy don in vnlguriB 

Enoliotryu jiiponka 
Tyros (Maine) mains 

ii bncoatu 


Loqiuit 

Hob 

Ban molinl ... 


„ CG'ipyuLR) communis . . Nnshpiiti . . 

m » Tasbia [vniiolofln, Melial 

Wall] 

ii i) knmaniii 

3, (Aria.) laimfu. .. ... Gallon 

» 1 ' ^ T catltl1 •• • Miwll 

„ (boibua) Ancuparia 

»i ii foholosu foranm, Salin halia . 

Will 11 

StnimiBHin glam-osceim [Hiotmm tin- Gannchal 
Inn, Mr Men] snnil 

CmtrcguB iivyacundtlni ... 

„ cmmltita . Gin ii at u 

Cotoneuster {PlainLolia) bad Ham.. Huns, iois 


Haro, Niti paaH, IC.OOOJ 
fc t. 

Hare, lugh elevntionrr, 

Common 

Hare 

Common. 

Knie, high ok-vn- 
lions 
('onimnii. 


Common, rTnno, duly. 


Eloquent; China and 
Blnnnr 

Above B.OOo feet, cam- 
nioii. 


Very common; May- 
Jlllll* 


Cultivated up tor*,(100 
feet. 

, r Bhstbur 
„ and ptiliapu 
wild 

Com on ; sometime i 
cultivated. 

Cultivated 

Very common 

Common 

Above 8,ooo feet, com¬ 
mon 

Common. 

Above is,000 foot. 

,, 8,ono loot, very 
common 

Very common about 
5,000 feet 

Cultivated : rare 

Veiy common 

Common, Walking 
sticks made ci£ Hie. 
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mVJSJON L ~ PC) 1 , YPJflTAL A(continued ). 


No 

Scientific name 

Vernacular 

naniu. 


OUDISK 46.—ROHAClSyK (concluded) 


Turn Pomj n? (concluded) \ 

70 

OotonomUer (I’lnmlolia) iicnminala . 

Ruhr, vois . . 

77 

„ ,, mullillmu 


7tl 

„ „ niimnmlaiia .. 

, , 

70 

„ (Recur vi folia) micvuphyl- 

ln 

(hill 

8(1 

„ „ llivmlfolm 

)| *■* 

81 

„ „ Inixil'ollii 

H ,M 


OH 1)K1{ 17. - S A XT IfH A U A l !)<. M 

Turin: Hxxnot mu jo. 

1 

A Hti 1 l»i‘ rivnl«riBfS|nrnml)m buln,Wall], 

... 

U 

Huxllruga (Ncplmiphylluin) inkmto- 
phylla. 

... 

3 

„ (llimilitH) palpehraUi ... 

... 

<1 

„ ( , Ragi nobles 


r> 

„ „ di viral folia .. 

, . 

0 

„ (Uni aphila) nne.runthn .. 

... 

7 

„ (Mleiopliythi) hiiljcicala 


8 

„ (SpiniilftBte) Initcliypotla . 

... 

9 

,, „ flmhuativ 

.. 

1(1 

„ „ Hiicaulin 

•< 

11 

„ (Flngollnrea) Brimommm, 


12 

„ (Uergeula liguhita 

Hilphora . . 


„ „ uar oil lain, Hoyle 

») 

in 

Olo'yaoRidcniimi (OppuHllifoha) itepal- 
I’JlhO 



„ „ ear, sulcatum, 

.. ■ 

H 

„ „ indumpcriiiuiii, 


15 

„ (Altemifolia) tcuollum .. 

... 

10 

J'lirmiHBla mibicoln 

Tninn Ilvim \k«i :m. 


17 

Ilydrnngen (TriuicntDo) al tisRima 

Blmjlrntn ... 

18 

„ „ tiflpeni 

19 | 

„ ,, (G'oronufcaj)vcs- 

ti tu. 

i) ■ * 

20 

Deutda corymboKii 

... 

21 

„ Rtaminca 

... 

22 

,, inncrniitlm 


211 

Ihilladelplma eoionariufl, cm tomen- 

Ihikyal, dim- 


tOSlIH. 

T«tm; 16nvM.ht>Mi..r. 

niyali. 

24 

I tea mitaiiH ... 

Cnrkath 


No to. 


Common. Walk tag 
sticks made ol the 
wooil 

Rare ; Nitl puss, 

Colonel Diivnlsmi. 

Very common eveiy- 
nImre. 

Common. 


Common 

Above jMjOttO feet. 

Rare ; found near Jtfi • 
lam nt 111,mm feet. 

51 »l 

>» io,imo „ 

„ ui.ooo ,, 

„ 12,000 „ 

„ 10,000 „ 

» 11,1100 „ 

„ 10,000 „ Fm- 

tlavi. 

China peak 

March; very common. 
Very common. 
Common 

Near Kctlar Kdntn. 

Common 


Frequent. 

Jf 

JJ 

May, common, high 
(■lovatioiiH. 

May, vOTy common. 
May, rare. 

June, frequent at high 
elevations. Wdn. 


Common at low devo¬ 
tions. 





him a' la van m st it i rrs 


DIVISION I.— 1IO TAT ETA LIE —(coniin ucd). 



Seiuutiflc name. 


Ventricular 

name 


ORDER 47.—SAXIFB AG ACBJli—(ooivsl tided). 
Tiujij: Rnir.sn ,e 

2 /i Kibes (Giossuinrin) grossnlurla 

20 (Ilibesln) glnchile [ncuutmatuiu, Kokaliyn . , 

Wall]. 

27 „ „ ntuvmn . . .. I’&phftr 


Common about 10,000 
feet 

„ above 10,000 
feet 

„ about 10,000 
feet. 


ORDER 48.—CRAS8ULACE/E 
Titnu: isi^T^nosrs 

1 Tilton ptntnndvn . ..I 

2 Ciunsula milieu . . I 

a Cotyledon omulca ... ... I 

Titim: ])ii‘i,t)vn.5ioMjSi owoftia’iioLn. 

4 llvyophylUun cUycUuuu . t 

5 Kalunuhoe apnlhulntn [vmiaiiH, Wft’l], 1 Uukitl patla, 


TjllJiK D1PI.U8T VrONJ.S Al Tint Nil OIJA. 

0 Seduin (llhodlola) Rho.lioln [ropea, 

Linn] 

7 „ „ or Linda turn 

8 , „ qnudviftdum . . 


10 „ ,, linuuifo'inm 

11 „ ,, triflliun [smn- 

ntnm, Hoyle] 

12 „ (Ensodmn) iimulatn n 

in Sotliun [Eased mn) ndenotrichmn . 

14 ,, ,, trul li petal am 

15 „ ,, lOwasii [ruin nm .. 

lUtyle] 

10 „ „ multi e mile 

17 Heuipcmvuai mum unatuin 

18 KL‘i'oi«lC 8 .. 

ORDER 40 — DROSIfillACEiE 
1 I Droaern Ilnrninmii ... ... I 


pel tain 


( RDER 50 -IIALOHAGEjE. 


1 Myrmpliyjlnm Hpicntum . . 

2 Callit riche veimi 


Common 

l 1 'real non t, Gngnr 

Above 13,000 feet. 


UbiUuvv 1 intiuduccd. 
Veiy common Gonfca 
poisoned by eating 
thiB plant 


Common above 12,000 
feet 

Eminent abovo 12,000 
feet 

Common above 12,000 
feet 

,, above 1 1,000 

feet 

„ on trees. 

jj » 

September 
Common, Apiil May. 
Co mon, April, and 
May. 

Above 11,000 feet. 
Eminent. 

Coin mm, July 
Above 10,000 feet. 

„ 10,000 feet 


Rhahnr 

Very common. 


Niuui Till lake. 







OF TITM NOimi-WKSTKKX I'HoVtNOIN. ij.) I 


DIVISION I.-- PODYTlOTAInE —(ronttniwJ). 

No, 

Scientific name. 

Vuimoulur 

inline 



ORDER 510() M UHKTA( ’KJE. 



Tnnni ContmifcTi ja 



1 

Tcrnnimlia (Catappa) belerlca 

Behara 

Frequent, Gan ai, 




March. 

2 

„ „ Clicbuln 

llnr, huvira, 

Common up to 5,U 00 



feet, Apiil, May 

n 

„ (Tcntaptora) Arjima [glu- 

f-Siij 

HIuibar, April, May. 


brn, Roxb |. 



4 

„ „ tomontoBa ... 

» 1 

Common up to 4,0iiu 


feet, April. 

5 

AnogoissiiH latifoliim 

Biilcla ... 1 

„ outer range. 

0 

Combrelutn (l’olvrea) decmirtrnm . . 


„ Feb,, March 

7 

„ (Eucombrctmn) nannni... 

Rharniya 

Blidbar, very common, 



Maicli, April. 

8 

QuiHqualiH uulica 

... 

„ gardens 


OB 1 >KH f»2.—MYRTACRyE, 



Timsi; Lki'tubpiiusika; 



1 

Eucalyptus ohlujiui 

.Stringy baric, 

Introduced. 

2 

„ tflubulllH 

Blue gum ... 

i) 


Tram! MTnirjH. 



a 

I’flidium Guyavn, 

Anmitl 

Introduced. 

4 

Myrtiw communis 

W i 1 n y a t i 

Cultivated, up to 8,AGO 


mendhi. 

feet. 

5 

Eugenia (Jninboaa) Jainhos 

Gulab juman. 1 

Cultivated; Bh&bar 

(1 

„ (Sy/.ygluiu) opcreulala 

m\ „ 1 

B Miliar. 

7 

„ „ Jambnlnna 

Jitman. 

„ and valleys 


Trim? Baiiuingtowuju. 



8 

Harrington in aentangnla 


Banka of strewn B; 



Bhalmr. 

0 

Ciu'oya horbivcen ... ... 

... 

Blifibnr, Mm eh. 

10 

„ arboroa ... ... ! 

ICumbli ... . 

>» *j 


ORDER 58.— MELASTOM ACEiE, 1 


1 

Osbcclcjft chincnslfl [miguBtii'ola»I)on]. 

Kukiir-makri, 1 

Ficquent, autumn. 

2 

„ Btellata ... ... ' 

>1 J5 

Common „ 


ORDER E4 — LYTIIRACE2E. 



Timm AsiMANKIEiK. 



1 

Ammannia (Rotala) pcploldca 


Rave. In damp places. 

2 

„ „ rotundifolia ... 

Darmtya ... 

Very common „ 

a 

„ (Euammannia) enllclfoliu, 

... 

Blmbar Bwampa, and 



up to 4,000 feet 

4 

„ „ senegalonsls, 

... ! 

Frequent up to 5,000 



feet. 


o o 2 


mw.xiAv\N i>ih'nn* T?5 

DIVISION - I.—rOLYlMGTAL.*IC— 


No 

Scientific mime. 

Veriiueiiliir 
nan lc 

Note 


ORDER 51 -lA’Tirit \CKvE - (concluded) 

Titriiu Lytiihi.j®. 


r> 

WoodfoYiUa flimlmnda [Gmlwi to- , 
metomi, Ru'd) ] 

Phfti 

Very common, ApiU. 

6 

Lnwaonia alhft 

Mend hi 

Common gardens 

7 

LngcrstTunnia (V ciivgn) nwlusa 

(luHmlmt 

August, c o m m o n, 
gaidens 

8 

„ „ pin vi Horn 

,, (Arininlien) Vlos-Repnuo, 

Dliaura 

Very common, Bluibnr 

0 

dniuA 

liaie, Oardens. 

10 

Punicii Grnnnt <ni 

ORDER 55— ONAGRACE 

Suction POJ.YSl'IHVMUJB. 

Daiim 

JR 

Very com i on up to 
5,000 feet 

1 

Epilobmm (Chiunfejierium) augiihti- 
folinm. 

... 

Frequent 

2 

„ „ lfltifolinm 


High elevations. 

3 

„ (Lysiiundium) hhsntum, 


Common. 

4 

„ ,, rosoum 


lJliim i'nl. 

6 

„ ,, tctragonum . 


Nanii Till 

G 

„ ,, lnxiiin, lioylc, 



7 

Aenofelieru rosea 


Naturalized, 

8 

„ nortnrna ... . . 



9 

„ grand i Horn ... 

Suction Oi.mospi-nxiA, 


>» 

10 

Circiea lntctiana fi opens. Wall! 

1 

Common, 


„ alplnft [intermedia, Wall] | 

ORDER GC — SAMYDACEyE 

» 

1 

CnBearin gi avcoletiB 

Clii la, c h i 1- 
rn 

Flint used to poison 
Halt. 


,, tomcntoBn . ... i „ „ 

< IRDKR 57.—rASSIRLORACEvE. 

» >» 

1 

Passiflora, species .. . 1 

ORDER 58.—CUCTJRBITACEJE 

Sr.i tion SiGMATorrjivK, 

Cultivated, 

1 

Trichoflanthta pnlmnta 

Intlrayan ... 

Common. 

2 

,, cnciuiiLTina 


Bhabnr 

3 

„ ivnpnina ... 

Chichinda . 

Cultivated 

4 

Ilerpetoapcrmnin enndigemm . . 


Rare 

5 

Lngennrin vulgaris 

Laulrn, Iauki, 
tumri 

Cultivated 

r> 

LiifEn rcgyptiaca [pontendra, Eoxb ] 

Gina tovai 


7 

„ ncutnngiila [tiimuii'a] 

'loini 


8 

Benincaaa ceiifera 

Bhujn, petha, 
kumlira. 


9 

Momardica Char anti a ... 

Kaveliv 

fi 


UK Til 14 NOimi-WKHTUUN PIU1V1N0ES, 


353 


division i.—roI jVfmta«#*/) . 


No, 

mum'. 

V^nmi'iiliir 

name 

Koto. 


<ny.—i:\rCUlUHTAOKJ4- 

(concluded) 



Kihtion SrdMAT.Ji'j n.v—(in aid ml cil). 


HI 

Moirumlieu oioioa 

Aiva lu 

Krcriucnt 

11 

OiuiunuH Iilgamm 


12 

„ Mi'iu fnliliwumiH, liovb. ] 

Kukri 

Cultivated. 

Hi 

,, fill fclvnn 

lfokri, Mill'd, 


14 

CllmlluH ('ulorynllihi . 

Tin ha/u 

Wild ami cultivated. 

m 

„ VIllgllllH 

Crplialnudm m>Unv j (Veinm milieu, 

if • 

Cultivated. 

10 

Kimdcrii . . 

BHdbuv. 


W. awl A. | 



17 

CunivblLn maxima 

Kudu 

Cultivated, 


iSllTKW Uj.THOl’l VJh 



18 

l.ryonlu Inniimm ... * 

,, 

Common. 

Jit 

Mule in Hftthri'llu 

, , 

,, 

'JO 

/.eluin in umlii'UiUa 

(innln-kiilcvi, 



,, l<ill\ lU'IUllOllHlH 



ill 

Milolluia odoiiilii . . 


lime. 

*JM 

l'ldj'iirin diir|ci'liii);t'iiHin . 




(iynoHLi'iiimu pt'ilulii ... ... 

... 

J* 


( )JiJ)lCH m- JHWONIACM. 


i 

Iicgmiift (Kiii'MslJOclda) pi eta 


Common, in it mini. 

O 

„ (Triiobtii'iu) amnirat [k-nolbi, 
Don.]. 


»> »j 


OliUKK 00.—JIA TlfcJC'Adfl/E 


l 

Datloca Cnmitibliin .. ... 1 Jllinng-jala. 

Common. 


OimiGH til.—C ACTA ORd 1 * 


5 1 

Opuntin IMllonii ... ... | 

Nng-plmuen, 

Introduced. Common 



up to G,Q00 feet 


ORREH 02 — FIOOIDEJE. 


1 

Tmnlheiini cryslivUiim .. I 


Minimi', 

a 

„ pcntitndrn 


>> 

i) 

Mojhigo Rlricia ... ..1 

... 

Common. 


OltMiH Oft —.TJMISELLIFIili JJ&. 



Kpction Ui.TLnosorADMi 



i 

llydrocofcylc jftvunion 

,,i 

Common. 

3 

„ rotuudiXolla 


Hare. 

;j 

4 

„ ORi ulica 

tianiculo eiiropaou [clntn, Don.] 

... 

Blidbar 

Cnminon, June, Biuij- 
bagr, 


*15 


irrM alayan msthtiTs 


DI VISION I.—POLVP15TA Ll\£—(eantinueJ ). 







ss c; "tf io w 


'OF Till? NORTH-WESTERN provinces. 

1)1 VISION I.— V OLYPETA LJR — (I'uncludeit). 


Scientific imrac. 


Vemnculai 

name 


OliDJfiU C3 — UMBELLll'EH/E—(concluded). 
SjJCTIOX II U'JO/YUt.U—(conclmlcil) 


Tfiiru; l'j./iVL'jj.t.vi ja. 

JVacc<l/in((i« graveolens fAnet/mitt So.a 
sown, l’oxb ] 

„ Dlniuii 

Ileincleum Briimmin 

„ ciuuhcnDB . 

nepaleiise .. 


Cultivated. 

Up to 4,000 feet, 
lime 
Cum mon. 
Frequent. 


•Si-crruN Prj'i iZToi.ii 


Covin mil'mn sativum 
IJimciiB Cnrotu, 
Cnucalis AntlmacuH 


Dluuiiya 


Cultivated. 

Jl 

Very common. 


<Jill)Ell i,4 — AllA L1ACKAE. 


Si.crmv Imuuh’at.is 

Ar.alui ciwulolin 

„ cncheiiiii h'.l [Rminx fcnpiimu 
turn, Willi.] 

1’onl upturns paruFutieum 

„ LLselienmiltii, nar, uin- 
bclIuLuin j Ileilera fuigrima, Don ] 
[I'ninix brijugnm, Wall ] 


Rot HCinnl 


Rare. 

L'liulnri, autumn. 
Up to 7,000 feet 


Sl.tTiON Fa I, VAT.Tv 

'Ilcptuplcumin imprcsmim [lomento- 
mini, Don ] 

,, datum 

,, vcmiloHum fifedein 

terchmHiiicen, Wall ] 
lletmopimnx irnginns [1‘iuiax fla¬ 
gman, Hoxb ] 

Ilcileni iieliv, ivtr icHCuliColift 


Rare. 

Up to 3,000 feet 

Low elevntiouR, No 
vomber 
Veiy common. 


ORDER or. --CORNACEiE, 

Alniigimn La>nftrcku [licxapctalmn, 
lloxtl., deciipctuluni, Wigilt], 

Miului Ingonirofolia ... Tiimrl 

Cornua macropliylia ... . Kiigalu 

„ oblongn 
„ lieivoan, Roylc 

„ cnpitLitft[Bent]iuimafmgifevn], Bamnura 


Bhiibar, rare March. 

Hapcswni, May 
Common, May 
Frequent, September. 
Rni e. 

Common. Fruit cdiblo, 
an miner. 


imi/fLAYAN lufirnffsiw 


O 


r>ij 


DIVISION II.—JIOffOJ’ETAWE. 


No. 

Scientific twine. 

Vernacular 
nanu. 

Note 


OliDBK 1 —C'.j WIl 1F OLI AC IS JR 


1 

Turn: Svuukj'wHJ, 
Vilmrnum cutuiifolium, Don 

Gwiya 

Veiyconiimm June. 

2 

j, Mitllnlm, Don [Btcllulntvm, 

Wall.] 

,, cylhi'liicum, Pon [toiince- 

Lil titinuliya, 

Coni moil, July 

a 

Kiila titmuliya,' 

Jmuinry 

4 

mu, Blnine j 

,, pimctatuni, Don [iieiiimn'i- 


Common, Rinnni, July. 

5 

tnm. Wall.]. 

(’lV.locnV.ivoR') w-rvi'smn, Don. [ui'an- 

... 

3 . Upper Sarju. 

0 

<1 1 Hornm, Wall.'] 

„ einlu pcens, Wall j 


Common, April-June 

* 

Tmiij: LuMccior. 
Ti'iohtium hi iiKiinyamvn 

Dur-lnnk 

Above 8,000 tect. 

8 

Alielnt cn llout 

Mmm 

Common, June 

ft 

Lonicoca. diveraifolia, Wall. [L. timn- 

lilnU-kulm, 

„ June and July 

10 

qucloculariB, Ilnid ] 

Lomeoin onentalis ffiovnni.iiui] 


Rare, lllwtkoi, .Tunc. 

11 

,, alpigLnn[Wel>buina, Wall ] 


llare , Dunlin i, June 

12 

Loec€Btovin fnimupa [Lnnictru quin- 

Nnllcnrn, km- ! 

Ooumniu Confused by 


quel ocular ip, Hard ] 

naliya 

llunhvieke tv i I; It 

1 

OHDEh 2.—1? ITJUADT'D 
Tmm: N.ujcmvu 

Anthoceplmliw fNnueloa') Curia ••ha. 

K 

Kadain . j 

No. 10 

Cultivated, June 

2 

Aclina (Naiwlea) coidifolln 

Tlaldu ... 1 

Cowunow-, Du 1 , Jv,- a vp, 

3 

Slcplingync (Nnnclcrr) paivifolia 

X’biildu 

July, 

Rbiibar, June. 

4 

Titnir Cinchona or ,b. 
Ilymcnopogoii parasiticus 

Bhainai y it - 

On onltR at IbiiBar. 

fi 

0 

Ilyinenodietyon excel huti . . 

padova 

illi.ilena . . | 

Common, June. 

7 ' 

,, (lace nhii n 


Hare, June 


Weivllniulia exserta f~W. cineron 

Cbilkiya ... 

Common, Mivroli 

8 

Koiidclefcm cxRcrtn] 

j, tmetnria ... 

... 

Bhnbar, February. 

9 

Titim; rinnYOTini./u. 

Ai'i>ontomniu sarinentoRinn 



10 

Ilcdy nt is Lnnllcyana 


Co turn ■ in 

n 

3 j oalycinn 

Oldciiliindm Burmnmuumi 



12 



13 1 

,, (Kolinntiu) coccinon . 



14 1 

,, gruciliR 



15 i 

„ sti pul iU it 


Haie 

18 

17 

Opium In mi uiin.i 

,, MiinguB 


» 

18 

,, liriieteolutu . ., 





OF THE NOUTll-WU.STRRK i'HOVJNOKH. 


DIVISION II.—MONOPETALiE — (continued ). 


Scientific name 


Vermicular 

mum*. 


OKJIKK a —UUBIACIial— (concluded) 
Tumi; (_x.ut]jKM/>,. 

Gardenia turgidu [longmpimi, Mud- Tliunela 
den ] 

„ 1 at i folia ... ... T'indaln 

Hand ia tetraspormu. ... . UhuLiya 


dumoformn 

uliginosa 


T'indaln . . 
EhoLiya gin- 
gar n a n d 
Hum gar i. 
Miunphal . . 
Findiilu. 


Jlli a liar 


Very common. 


Bhdlmr 


Titinn Kvnxr.ii, 


Knoxin mollis 


Frequent, 


Tumi. Jxom st. 

Pavuttu tomenlosa [Ixora tonientosa, 1 Piulera ... Common. 

lloxl)] j 

Coll’etibungalcnsis, .. ... | Knth jalii . Frequent, March 


Tillin’ J’.®niniM5 

[Inimltonia ucubia, Dec [suavcolens, .Togiya-padcin, 
var aznrea, Wall,] 

Leptorlevims lanccoluta ... .. I'mlera 

Turn r: Si’J.nsc \coonvn 

tfpernincocc artlcnlaris ... ..I 

„ lnBioeai’pii [b l r i c l a, 

HoxbJ ' 


Timm G a mao mu. 


Rubin covdifolia . ... Miijelhi 

„ nervosa, Edgo. 

„ Munjiala 
„ alata 

Galium asp ei if oil um .. ... Kim 

„ elegnns . „ 

„ llainilLonli [Cl. Intifolium, „ 

Don.] 

„ hittiilormn [G. cilia t u in , „ 

Don J 

„ apariiio . . „ 

aaperaloidc, Edge., [ti iconic, Dr. » 

Kmg.J 

(RiDEIl 3.— 1 VADliRIA NTL/E 

Nardostachys grandiflora .. | 

Valeriana WnlUchu ... j Klmmi 

» llardivicldi [V. data, Don ] „ 


Common, November. 
Very common, summer. 


Coini/icvn. 


Common. 

Hare; Gnngoli bridge. 
Ilarc. 
w 

Common, 

it 

Frequent. 

„ Binsar. 

Introduced 
Very com non ; abovo 
10,000 feet. 


Rare 
Frequent 
Com on. 
Frequent 



imrXr a van - msTitrc rs 
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DIVISION tl.—MONOI’ETALiO— (c&nttnucd ). 


No. 

Scientific name 

Vernacular 

name 

Note 

1 

ORDER 4 —DIPSACF J 

M oi in a Wallichiniui [fire v i Horn, 


Common. 

2 

' Bilge V] 

„ longifulia . . . 

Dipsuoua KtfictiiH, Don. .. 


Above 3 0,000 feet. 

8 


China, 8,700 „ 

4 

,, i minus 


Very common. 

r* 

,, lev 1 B? . . 

ScftlnoBa Cundollii 

Nniao ... | 

Common 

G 


„ May. 

i 

ORDER C((MrOStTyl 

Ttiith: Vr,RNo.\iACi;.i: 
Vcinonin (Htengeha) tmlhclmmtiea. 

J 

liare ( autumn 

2 

,, (Tcphrolca) cinercn 

Kdlajira 

Very common up to 


,, „ i‘H ■ in on tana . 

J* 

8,000 feet 

Common 

3 

„ (Xiphol epia) teiOH 


Col. Davuleou. 

4 

Titim: Em'AToniJB 

Adcnoatcnima vibcusum, vur. latifo- 


Common up to 2,500 

e 

1 1 mu 

Ageratum eonyzoidca 

, , 

feet 

Autumn, common up 

6 

Eupntorinm ioiigicanlc ... 

• • 

to 0,000 feet 

October, common 

7 

Timm AsTUioini'yB 
Solidagn viiga auvea [Amplnmpliis 


Summer, common. 

8 

pubcHCciv, D. C ] 

Dicbrocephulu Inti lolift . 



9 

Cyuthoulme Ivmta 


Common up to 4,000 

30 

My metis nepalensis [oleosa, Eilgw ~] 


feet, 

Autumn, common. 

n 

,, Walliclui [graoiliB, ISilgw J 

... 


12 

„ Gmelm.1 


October, ft ci)went. 

18 

Rlivnditispernium verticil latum 


Autumn ; inie. 

] 4 

CalhattphuB clmicnaiB . . 

Naipnla 

fnt roil need 

ir> 

Afiter (Munster) nmellus , 


Aug , above 8,000 feet 

3G 

„ (Alpigcma) alpinus 

■ 

July, above 11,tint) feet. 

17 

,, (Ortliomorie) ihoUiubcuIob , . 


Mny and June; tic- 

18 

,, „ aUaipiiB 


Ault., above 9,(JOG feet, 

n 

ftiqitcmbei, October , 

39 

,, ,, spnrtioidtR . . 


20 

,, (Calimci’is) peduncular is 


23 

Eiigeion caniulcuHU . . . 

Sullo 

common 

Introduced, but uoiv 

22 | 

„ nerc [Roylei, D C] 

Mireli null , 

very common. 

May, August; very 

28 

,, uuiltirndiutum 


common 

July, August | rare. 

2d 

Mu-vogloim oabulicn [Astei fenngi- 


Rare , Dudrmath 

2d 

neiiB, lilgw.] 

(.’uuyzn vcrunicicfolin 


September, common 

2(3 

,, viscidnln rnolycvplinla. lidew 1. 


l'eb , up to 4,000 feet 

2” 

„ absunlhifoUa. ... .. j 

1 

Vcry comm on, mi 1 1 mi n. 





OF Till? NOKTIMVKHTKHX PrrOVlNt'I'N. 


.‘].)0 


DIVJSroN ! I. —MONOPTSTALiE— {continued ). 


No 

Sc rnLiftc mime. 

Voi nut’ul ar 

1111 111 0. 

Note. 


ORDER 5.- OOMFuSiTiF,—(continued). 

TnillK IiN'ULtilDl'.jK 


28 

lilwracft Wightinnn 


Spi mg; Blifilini' 

2!) 

„ hnieia 


1, very common 
May, common. 

30 

,, lueradfolin 


31 ; 

„ runeiimtn [lacmisitn, Roxb], 

... 

,, frequent 

32 

,, o\ydo»ta 


U 

03 

Bliunea den m Horn 

... 

No ’ember ; Col. Da¬ 
vidson. 

34 

Lnggera nlnift 

Auidok 

October , common. 

as 

.Splirornnllms hirtus [mollis, lloxb], 


Spiing, „ 

30 

1 1<'lingo ftrvennis, var. lutes ecus 


Com m on, 

37 

Loontopodium nlpinum 


Above 12,000 feet 

38 

Annphnlis cinnamonen ... 

Jhuln, bokln, 

Autumn j common 

30 

„ triplmervis . 


)t >y 

40 

„ nublgcna 


„ above 9,000 

feet 

4] 

„ mucroimta 


„ above 12,000 

loot 

42 

„ tenelln [contortn, Don ] . . 


ji very common. 

43 

„ lmugnritucen .. 


,, Col Davidson. 

44 

„ ndnntn 


,, common. 

45 

„ aianeosn 

var Boii’idccnrrens 


JJ fl 

,, very common. 

45 

Phugiwlon niveuin 


June , banks oPDlmuli 
near Niti puss. 

47 

Gnnphalhun hypoleucum 

... 

Autumn; veiy com¬ 
mon. 

48 

,, luteo album 


,, com rnon 

40 

CiCRulm axillaris 


October ; rice fields ; 
Gimai 

50 

! Inula [Corv martin] Royleann 


Above 10,000 feet. 

51 

„ (Uuhoniiim) vestita 


Spring; up to.3,000 feet. 

52 

,, nervoHft [mtida, Utlgw ] 


Autumn , frequent. 

53 

„ burbnta 



54 

„ (Cnppn) Cappa 

Tamagitri . . 

November ; very com¬ 
mon 

55 

,, cusp i data 


October ; common. 

50 

,, vubicaiilis 

1 M 

March ; frequent. 

57 ' 

Vicomndien 

, , 

Co m m on 

58 

Cnrpesium ccrnuum i lar. n epidemic .. 

„ var. peduncnloBum, 

» iur iinchcHfoliuni, 

* 

Autumn ; common. 

50 

„ ftbrotnnoides [racomosum. 

Wall]. 

Tmni; IIkliantiioioji/b 


Autumn , rare. 

00 

Adenncuulon himalnicum 

l>» 

September ; rare, 

01 

Nnntlnum strumaimm ... 

(ll 

Up to 5,000 feet. 

02 

Zinnia elcguna 


Naturalized. 

03 

,, rnul Li Horn 

Seigcsbeekln orient alia . . 



04 

Gobariya ... 

October; very com¬ 
mon. 


HIM XI. AY AX lUS'i'ltU’TS 


HI>U 


DIVISION II.—M( >N T < )P10TAL.E— (eontinunl ). 


No 

Scientific nuwc. 

Vernacular 

name. 

Note. 


ORDER fi — COMrORITyE— (continued). 



Tjtiitj: Hum intituii**:.*:—( concluded) 


on 

Eelipta alba, vnr crccta . . 


Common. 


,, ,, proa train. . , 


>y 

Voiy cot moil 

GG 

Rliilnvillcft Intifolla 

KaiBlinniyn. 

G7 

Wcdthu biftora? 


Rare 

G8 

OorcopmB (CalhopfliH) tinctonn 

... 

Nnhimli/ciT 

GD 

Birlcne (L’latyeaiprra) tnpmttu 


-limp, October ; com* 


QropeuB, Dun.] 


mon 

70 

„ (L’siloearprca pilosa 


Very common. 

71 

„ „ d-'COlUpOflUft, 

. 


72 

GioBBOsync pinna till. In 


Row clevationn. 

73 

Clnyfianthcliuin indiciim . . 


hipt'mbcrj introduced. 

74 

Gnlmsogn pnivillom 

• i» 


I 

l 

Turau IIi mhiu ra 



75 j 

Tagetcs patula . . . . j 

»« i 

Cardens mid natural- 



ired 

7S | 

„ creetu . 1 

• 

ti 


Tmm: Autubsiiuj..* 



77 

Achillea millefolium, mr cubpida- 

. , , 

Have. 


tn, Wall. 



78 

Allnidin triilactylites? ... : 


Above 15,0(10 feet. 

79 

,, toincntoan ... . . 


Above 12,000 feet. 
February ■, rate. 

BO 

Contain nnthcmoi'lcs ? 

, . 

81 

Tanacctum long] folium .. 

... 

Scptembci, about 




11,000 feet. 

82 

Artemisia (Dmcimcnlna) pcopivriu .. 

3hno 

October, common. 

83 

,, „ pai villora... 



8*1 

„ (Abiotnnnm) vcatita 

Deo pati ,, 

September, October ; 




rare, Jagcflwar 

85 

„ „ vulgaris |m- 

dicn, Roxb ] 

Pali 

September, October ; 



vmy common. 


„ „ vur. hypoleu- 

cn, Filler. 


Common 

8G ! 

„ (Almintlmim) Bievorflinna, 


About 12 , 00(1 feet , 



Jlielain, 


Tram; Hi;ni;cii,mi»c. 



87 

Timflilngo farfnra 

< , , 

Common! b a n 1c b of 




RtcenuiB above 10,000 
feet 

88 

Doromcum Roylri [Fullartonia Ru- 


High dcvatioUB 


maonennSR, D.C ] 



80 

Gyinira nopalensiR,mi. Thomsoni .. 


March, common, Rani- 




bagb. 

9Q 

Emilia sonehifoim 


Very common. 

01 

Scnccio (SynotiB) aljitns., 


October, November j 



Fiiulan, Chinn lull. 

92 

„ ,, dcnsiflorus 


October to A pul; very 


1 

1 


common. 


OF THE NOHTH-AVKSfFdlS PROVINCE*!. 


3G1 


THY LSI U N I f, —MON UP ETA LM -( continued ). 



i 


Scientific name 


Veinaculai 

name 


(.•HDEll o —CUMlTlSl'Oi—(cou tinned) 


Note 


93 

94 

95 

96 
i)'l 
98 

90 

100 

101 


u»a 

103 

101 

105 

106 

107 

108 
109 

no 

m 

1J2 

113 

114 

115 

116 

117 

181 

119 

120 

121 

122 

123 

124 

125 


120 

127 


Tin he Si:Nrcii-Mii) m —(concluded) 
Seoecio (Synotis) riiflnervis 
•I „ KimlUinnus 


„ ,, Cftinlolleanus 

„ (Ehhpiiccio) grao-lilkn "B, 

„ ,, chiyaanthonoidi8, 

„ „ pollens [violancus, 

Wall] 

„ (Li«ulavin) Hibiucus 
„ „ armcohlcB . . 

,, Cnealin) qiiinquelobus 

Turin; CvNAiiuim'^; 

EohinopH niveiiH 
Cardni» nutans 
Cnlcua iirrcnniB 

„ esiophorus var. mvolueratiiH, 
fetox, liitgw 
„ uigviacanthus 

„ v.ir nepnlcnsis . 

„ Wnllichli (nuiehnoiden,Wail), 
SaiiRBiirca (Bincteatre) obvnllatn . . 

„ (Acaules) Knntlnana 

,, (Conge»tfo)gosaypma (sacra, 

liUgw) 

„ „ gtainoiLfolia 

„ (Coiuctatro ploiocaulon 

„ (CoiymbOBie) cimdicnns .. 

„ „ wir, senposa 

„ i, albescens . 

„ „ denticulatre, 

„ „ hypoleuea .. 

Jnvinea macvocephaln (Dolomima nm- 
croccphaln, D O) 

Heirutuin palhdu 

Tncholepm lurcatn 
,, cion gat a 

Volntaielln dlvnncfttn 
Cartliainus tine tor ms . . 


lint jmtivn 


Knnniln, jao- 
Kandn 


Knnwal 


KsUd tngar. 


Kusnni 


THIBE MUTISIACEiE 
Section Sud/eqij.4eipj,ob«. 
Leucomcris spectablhs ... 

Ainsllcon pteropuda 
„ aptom 


November, frequent. 
September, above 
10 ,Quo feet 

Ociobei, high levels 
„ Timlin i 
March, June, veiy 
common 

September, Pindnri 

Ji H 

Above 10,000 feet. 

Very common 

Above 8,000 feet, Jlie- 
lain near Niti 
Hme 

Autumn, common. 
May common 
June common 
October, common. 

!» I* 

September, above 
10 , 001 ) feet. 

n " 

September, common 
above 10 ,OOt) iect. 

>t about 

10,000 feet. 

„ about 

10,0110 feet 

Very commou 
Common, April, Pan- 
wa Nnuln 

September, frequent, 
September, common 
n i* 

» 

Pindarl. 
May, June, very com- 
mon 

November, Pindnri 
October, commou 
March, Jlnldwftm 
„ Cult i v a to cl, 
Bhdbnr 


May, common 
Spring, very common, 

II » 


46 





TrTMA'LVYVX niNTni"Tri 


DIVISION II.—MON or ETA L;R—( coni in tied ). 


Scientific name. 


Vtvnnculnr 



Jungli goblii, 


OUDER 5 — COMPOSITE- (concluded) 
Section T. 4nr.iT/Ki i.oii/V 

(Jerbera lanuirinosti (Chnptiilui gos- 
pypinii, Hoyle) 

„ niveu 

„ nuerophylla (Olinpliilin max¬ 

ima, Don) 

Tin in. (JicnoitAci .c 

Cichoriurii iniybuH 
I’lciiH hierncioidcB 

Ore-pin (Biukhiiiisia) frrtidn 

,, (Yomigni) lyratn [rnncinnla 
Wall] 

Taraxacum I)cur looms 
,, ini ei lopixlhmi 

,, t’Mi pmvulum 

Liict 1 eft (Hmcliy ram pirns) obi nun 

„ [Mici orbynclms l null caul in 

mill patens, DC'] 

„ (Scariolti) Roarioln 

„ ,, vn sativn 

„ (Cicubitn) nuriciiliitii 

„ „ longilolm 

„ (Lnelueopsis sngiltar ionics, 

„ ,, Ilriiiioninnii 

[Prniimthos Hr imom ana, I) (1 ] 

„ (Molanoscris) ImBtata 

„ ,, hovurata [mneror- 

hiaon.Iloyle] 

„ „ viola-folia 

„ „ Lcsf-ertiana 

„ „ dubyrrn [Duhyicu 

hi spill a, DC] 

„ (Ixeris) glabra 

„ „ polyeoplmla 

I’l'onanthcR hispulnlii 
Soncham asper 


Ui'at knncla 
nalslut. 


„ arvensis 
Miclivorhynchns secnndm 
Trugopogon Jiinceum 


June, high derations 
September „ 


Cultivated 

Maipat near Loluigluu, 
Ot lolnr. 

May, June, voiy com- 
mon. 

Vci y common, An 
Lnuti o.i 'r* 

Very common 

-J II 

High elevations 

Apiil, May, very com¬ 
mon , yellow. 


Low elevations j yellow 
Cultivated „ 

May, July, very com¬ 
mon , blue. 

October, fields, com¬ 
mon, blue 

Ifobi miry, common ; 

blue An Crop is ? 
August, October, com¬ 
mon , blue. 

Autumn, common, Loh- 
ba ; blue or nbite 
Hcptembei, voiy com¬ 
mon , blue 

September, high ele¬ 
vations , blue, 
Common,October, blue 
September, very com¬ 
mon i yellow 
W mtei, low eleva¬ 
tions , yellow 

Hare 

Spring, very common. 

Spring, common, edi¬ 
ble 

Spring, common. 

Hare, Hoyle, 

June, July, very com¬ 
mon. 




'VI' THIS NOJlTir-WF^TlOnN PROVINCES. 


J)J V 181 ON II.—MONOrETALiTC—( n>ntu,<ie,l ). 


Hnculiflo nnmp. 


Vuniauulm 


(tfiDEIl G.- -hOBKLIACHUO 

Lobolm tficfi'tia, ltoxb, rtnalutu. 

Hon j 

„ pyramidal is, Wall 
„ romi, Wall 


ORDER 7 -CAMi'ANULACKiK. 


( 1 oplialo,s(ii'nia Idranta . , 

Wuhlenougiu virnliH, Kdgw 
„ agvtstia 

Campanula lutlfolia 

„ Bylvili 10.1 [i iitogtr t i in s 
Don] 

„ onnesmiH 

,, argyiuliidin [pa 1 1 ) <1 a, 

Madden] 

,, co'oial.i liininlomi, Wall] 


Gol ghnmin. 


Com moic. 
Frequent 

Rare, Mulivn Tab 


¥ l ccjiient 

Wnclium.nea r l'uidur i 
Eieqiuni, Jjauks o £ 
lvo*i 
lime, 

Common under luiea 
Very common 


ORDER S— liKlCACi'^E, 
fruftlthwlanumimiliuia.. , J31inlii 1>or , 

| „ ludiojdiylla . 

Aiidiumeda (PktIb) oviilifolin, [A. Aiyai 
uapiieido,’ Don] 

„ (Ciwniope laRtiqmtn [A Knmba 
eupi e.HSilonms, \V ullj 

Rhode lejulr narboiui n .. Bunins 

„ hit . loscitm , , 

„ caiMpmnilntum . . Chiimi] 

„ amhopogon ... TulislSr .. 

,, kpid.-luni ... 

OH DISK MON( TUOI1IUO. 

Munot)»]i:i lK-pak’UniH . , . I C'lihiio 


Coimnon, I) ii k u v i, 
Blmtkid 

Frequent, above lli.OOO 
lit t. 

Veiy con lmtn. 

Milam and Hindu r i , 

I 2 ,mm feet. 

Vi rj common. 

Abov 8,000 loot. 

„ io,uon „ 

„ 12,000 „ 

„ RJ,»00 ,, 


Bni-mr, tioptern b e r i 
found by Mrs Go- 


OllDER 10 —LKN'i'IIlUDARlAO 

1 TRi icularui (lemoua [doll iirm, i 

wight] : 

2 l’mgmeuln nlpina i 


Common. 


ORDER 11. rrimulaca: 

I Primula (.Kphondylia) llotibunda 

'2 ,, CHiimulualrnni) pelioln r i b 

[mum, Wall] 

o „ (Atlirilieu) purpurea 


Down lo i>,r,0(l feet. 
Above lo 10,000 feel. 



IIIMA'I.AYAN D [STfilC'Tij 


oGl 


DIVISION 11.—MONOPDTAL/E—( continued). 


No 

Scientific inline 

Vei naculai 
name 

Note. 


ORDER 11 — VUISIVJL VCKJP—(concluded) 


4 

Piimula Stuartn 



6 

,, {Am hi itiuA sped oan 

Bisli kopra . 

Co ■ muon 

e 

„ iuvolncnUu 


Above io/ioo feet 

7 

,, dentienlntn, vm. eiosn 

... 

Common, high eiuvrt- 




LlOllB 

B 

Androsncc miriiientcMn, Wall 



0 

„ limugmo-ni, Wall 


Above 12,000 feet. 

Ki 

i, rolun.hio-i i, llnnlw 

, 

Common 

n 

„ inctsn Wul), [lotundi folia, 


Vallryn nnd Ilhiiba r , 


1,1,11 J . , 


winter nnd rjjv mfj 

12 

Lymmachin (Ephrmeimn) hibehoidcs. 


Very com on above 




lo/nm feet. 

IB 

)t pvinmilluli ‘1 


Common 

H 

,, tLvaiimi‘itiimi)nltonufoliii . 



15 

,, debilm 



1G 

Annglli-, arveusifl, ra> coo idea 

Junk-mam 


17 

iSainolus Valeriindii . . 


Rare, Kuiil river. 


OHDER 12 —MVUS1NACME 


1 

Muwft (HrjoImHijb) indicn 

Kalais ... | 

Common. Low eleva- 

2 

„ nrgentui 

['him ova 

Frequent, Bln ear. 

3 

Myiame aft icana . . 

l*nliiin cha, 




buiberang, 


4 

,, nomiseunta . . 

Chilyra 


6 

„ iicmmnnln . . . 



0 

Emuc'llu r-miacu 

Bnibcrang , 


7 , 

AlJUiu ilw ilmmla . 


. Rare 


(JBDbJl 13 —'Sa PUT ACE JE 


1 

Bnnsiu hutyiacca 

Clmu'ii and 

Common at 4,ooo feet, 



p Inn el 

mar 1‘eturugarli 

2 

,, In ti foil ii 

Mahiin 

BliiUmr. 


ORDEli M — EBICNACEAi 


1 

Dionpyios Mclnnoxylon , 

Tendu . ! 

Bliubar 

2 

it mmnmm 

Teinlu 


3 

„ laucrcfoliii 

Ardi mu 

Kota Diin 

4 

„ Enihryupleris 

(lab 

Bliii bar 


OHDElt 15 —HYMl'ItOCEiE 


1 

Symp'oeuH (ilopea) amenta . > 

L jdli, bliotya, . 

Hur ndoo, November 

2 

it BHlIlimiUL . . . 


Hate, Si a In devi 

3 

t, luuemubjt 


HIuibar, November 

4 

,, r.imosiftBimit [nei v oh a, 


liiti e, Uiigar, It incur 


Madden j 


May 

fi 

t, (IVunt) erftlccgoides [S 

Lodli . . 

Very common, Juno 


pauiculnta, Mad lcnj 


and July 







OF TIIR JfOHTiMVllK'miN PROVINCES. 


DIVISION II.— MONO PETALS— ( continued). 



Scientific nan c. 


Vernacular 

jimnc 


ORDu.lt 10.- OLEACIwE 

Fi'annus exec'Hior . . Align 

,, (Ornun) llonbiuida Align 

fiynnga cmoJi .. ulna 

Olea cuspitlato. [ferruginen, Royle III ] Kalap briksh, 

„ ncn inn tit vur. longi- Silang 

foil ft 

„ g'andu ifera ... U*ur 

Li gnat rum nepnlensc 
>} b ftctemnin .. 

„ mbits turn 

„ compaction .. 

ODD '.11 17 — JASMINES 

Jiumiluinn (Simplicifoliro) Sambtic 
„ pnhiscens 

„ aiboiescuilB . _ . 

„ nepalcnse [dichotomu u Jsihi 

Don] 

„ (tiifo ire) (liBpt'imum SurmiiU. ... 


.Insminum (AUcrnifoliie) revolution Honiyahi ... 
[chiy.-aufclumuin, 

K<iyb ] 

,, „ pnbigcrmn .. 

„ (P1 nun ti Colne) oibciimie, Cfinmbeli . . 

,, gvmnlifloriiin, C limnli e 11 
andjivhi. 

Nyetantlica Arbor-tiistls ... I'nrijdt, bnr- 

flingiinr of 

jilnmB 

Sclirebem BwictcnoidcB ... .. Mokn .. 

OKI)Ull 18 - APOCYNACEiE 

TlllMF, (JuiI 831 ./B- 

CariBbii ililfuaa - . . | Timukiya .. I Blmbar. 


Common. 

Common 

Common, above 10,000 
feel. 

Put ill ilebi near A] mo¬ 
rn 

Very common, Mild 
nnd planted. 

Com i on 

Banka of streams, May, 

Frequent, Rinsar, June 

Common, Slay 


Cnlti voted, 

Frequent, Gtmni 
i, Jilin bar 

Common 

C'ornnum. Leaves, gen- 
eially trefoil, but 
sometimes simple 
and soinctimoB pin¬ 
nate 

Common. 


Rnre. 

In trod i iced. 
Common. 


Bliabar tree. 


Tmiui Pi.u.vi.riijo 

Tubcriitemontnna cm online 
Vinca pusi Ua [V. pm vlllorn, Ho\l> ] 

Tnrim P-iits jssiiivu 

Val Ian a dichotomy. 


CJmiuli 


TmnK WimuiTU5>B 


Wrightia molliBsmu 


! Diulicla 





DIVISION II.—Mi >NOPETAL.K—( continued ). 


No. 

Sci icutiflc name. 

Vcrimculiu 

name. 

Note. 

0 

QUDXIt 1 H — A VOCY M A C A'- - (concluded) 

Tmisi. Ai b'tuMi .i. 

AlFtonla HcliolaiiB . . . 1 

Bhakar 

7 

Dlubt a*i»nn 1 cuius . 1 

IJiullii 

Common 

8 

Tiuni. Eoiiitk.i:. 

llulaii'huui imhilyHui tenon 

IClU-L 1 



,, pultCFUC -116 



I] 

Noiiiiiu olurum 

CiioiU'iiiorplm nnieropliyllu, [Kelli Los 

Kanyiir . . 
Garbudru .. 

i»lui bar 

lit 

miiuiophj 1 a, lioxb, } 

IcluioeiiHjiis illltC fiCellB 

Dutllii 

Common. 

1 

< UtDUi 19, — A MCL KJ’I ADEjE. 

T .Du. .k 

CiyptulcpiB reticulata . Ilui Icosu . 

Up lo 4,0«o foot. 
Common 

o 

L’cuiUuca calopliyllu LKtreplouimlon 1 


3 

caiupliyllnin, \\ right. | ’ 

Tiuu,; Asou.i'i.uji a- 

Vmcctoxieiini caneficeiiR [Cynunclium 

Dal bhengla., | 

Common 

4 

g nucmii, UullJ 
,, ihouUuuuu [V kuna- 


frequent. 

0 

ununse, Madden. J 

Cii.iiUcptH gigautca 

Ak, inudiii . 

Common, Blmlmr. 

G ; 

,, piocna flianiiltonu] 


Buie, THi.ib.iv. 

7 

Cymuidiimi miihonsue . . 


Ficquent. 

8 

Turin., St M'uli,?. 

Sun-TJiiiu: 

Tylophora teuen u-tt 

r 

Frujiibn t. 

0 

,, liovimii [Ipln&ia Uovam- 



U) 

ana, Wight,] 

Muriulciuft Uoylci 

Muikila 

Onmimm 

11 

„ IuchIii, Kiljjw 

Dial lu 

Frequent, 

12 

„ ieniiciRrtimii 


Up to 4,«i(Kl loot 

13 

I’Ll gu| hi ia palliila. 

Suikil.i 

Conimoii, Bltabiu. 

14 

Uongruiumui nepukiiRC 


L'reqiieiH on nicks. 

lfi 

Sim-Tiiiiu (Jrjcm'j.oifti. 
Oi tliaiUlieru vimineft 

1 Cluxplcivu ... 

Bbabai, 

10 

lloyu luncfcolata ... 

V 

Common, TUult v, iuu\ 

17 

Cciopcgm long) folia 


up to 7 , 0 ii(i feet. 

Daie 

18 

U> 

„ Will helm . . 

„ gvucilib, iidgw. 


requeue 

if 


01’ TIIK NoRTIT-WESTKIiN lTlOVINCfN. 


»nr 


DIVISION II.—MONOl*ETAD/K —(continual 


No. 

Scientific name 

Vernacular 

nmne 

Note 


ORIJER 20 — LOGANIAOUiE. 


1 

Gardner! a ovntn 

Banja hi , . 

Frequent 


„ .umiiRtiloliii 




Bmldlcia ci Ispa [paniculata, Roxb.] 

Dlilnyu.bliitl, 

Common- 



tlhanla, 



„ nsintiea [neemft, Hamilton], 


II 


ORDER 21 - G ENTIANAC EjE . 



Titinn CiuiiONxi a : 



i 

Exiicum tetrugonum ... ... 1 Udn,titkann, 

Frequent, Bngemvnr 


Thiol Cnr.oiiiK. 



o 

Pladcrn pnsilla 

,,, 

Common, 

3 

Cuntcora dillu a [virgnta, Roxli J 


Blni bar. 

4 

„ deciiaanta 

• • 

II 


Tnmi: Swi KTicr/u 



B 

Gentinna (Cliondrophyllnm) pcdicil- 

M1 

Common. 


lata 



0 

„ enpitnta 


Bhnhar. 

7 

„ apnea 


8 

„ deccinflda 


Common. 

9 

„ inuiginntn 

,,, 


IQ 

Oplvtta Yvv.vcM'fl.ta 

Chiretto, Tit- 




loin a, 

| A\it\vnm Mvonni. 

11 

’ ,, pmpuruBcona ... 

)> • * 


12 

„ eordutn, 



lil 

„ our tionbuB dilute rosciB .. 


W. WaterHeld, Nahii 




Til. 

14 

„ (Agntl Kites) angiiBtifollft 

»> 

Autumn nnmml. 

16 

„ „ clilmta 

f» * 

„ pereimml. 

10 

„ „ ftluta 

» « 

„ annual 

17 

Halcnia elliptien 


Above 10,000 feet. 

18 

Swertia ennoatn 


Rare 

1') 

„ etc 1 Ilk'll 



20 

„ RpecioHa [pcrfolifttn, Hoyle*], 

Siinnriya . . 

Common, above 10,000 




feet. 


ORDER 22 —BIGNONIACE-ffl. 


1 

Calosanthes indlca 

PJuirknth ... 

Bhnhar 

2 

MilhngtuniahortensiB [Rignoma sub- 




ii'oan, lloxoj. 

Kim cMtnbcli i 

Introduced 

3 

Stereospermum [Uignoma. Roxli ] ana- 




vcoluns 

Fatal 

Bhabav. 

4 

Amphicoine arguta 


Banka of Pntajgitntja. 

r» 

Tccouia nndulata . . . 


Gaum valley. May. 





HIM 'ir.AVAN niSTRU’TH 


,11; 8 


DIVISION IT.— I\I ONOPETA L.D—( continued). 


No 

Scientific mime. 

Vernncnliir 

mime 

Note. 


ORDER 23.—PEPAJJACKjE 


1 

Martynift probosciden [ M. duuultn, 


Nntiualized. 


Madden J 



2 

Seaainnm indiram 

Til 

n 

3 

Pedal mm nuirew 

Gokhru 

Hluilxi r 


ORDER 24 -CUYTA.NDRACE.flC 


1 

Lymonohis ternlfolifl [L sonata, 


Common up to 4,000 


DniiJ. 


feet 

2 

Dldymacarpn-* subtil teinmis 

. . 

Hare 

3 

,, niomatica . . 


Eminent 

4 

„ (AcnuleB) innerophyllii 

Pntluir laung, 

Common. 

r, 

,, pcdieilluUi 

i 

Rlidb.ii, 

G 

lanuginosa 


Common 

7 

Cluritn Edgowoillni 

Snnlch puBlipa, 

,, 

8 

,, bitolja 


,, 

0 

llhyiiebogloxfnim obi if pm in [Wnlfema 


„ up to 0,000 feet 


obliqim, Wall ] 



10 

Platysteuima vioIouIch 


Com inon. 

11 

JEscUyuantlius Fernttctiann 


Ehiibnr. 

12 

„ grundi Horns 


If nr si lung. October. 

13 

Poly neuron ill midiata 


Col Davidson 


ORDER 95.-—POLEMONIACEyE 


l 

Cyananthuslobnta 

,,, 

Piiulnri, above 10,000 




feet 

9 

„ Integra 

... 

Kediir 12,000 feet. 


ORDER 20. —CONVOLVULACEvE 



Tninn AnoTnpiriu, 



1 

Riven, ornata 


Bhftbar 

2 

Argyrein speciosa 



3 

, setusa 


Sarju, bank near Knp- 

4 

>t enpitata 

... 

kofc, September. 


Tribe Convoi.vuj.t jb. 


5 

Qimnioclit vulgaris 


Bhdbar 

6 

Batatas pcntnphylla 



7 

ITinrbitis Nil 

Raujira 

Very common 


vu >, inteigri folia [cserulen, 




Rotb.] 


Common 

B 

Caionyction npcctoauin 


Bhiibar 

9 

Ipomoea vitifolia 


,, 

10 

, f Pes-tigridis . , 



11 

„ Filofift . . 


Kota Diin. 

12 

„ ap [hi ran fa, Madden] 


fJ 
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DIVISION II.—M<iXOPETALiE—( continued ). 


No 

Scientific name. 

Vernneulftr 

name 

Note. 


ORDER 2G.—C'ONV< >LULAC13,E—(concluded), 

TiiijjJ’ C'ovvoj.-v oj.L.K~-(<-onel tidril). 


13 

Ipomoen RCfisihllorn [ pliftsioceplialus, 
Koxl) ] 

„ clnyRCUlcs [miuieata, Mad¬ 

den] 

Anisein harkiioulcB 


Very common. 

U 

... 

Bhnbar. 

15 


3Com bank, iChnnua. 

16 

ConvoJ vnhm plmiranlis 

, ,, 

BJiabar. 

17 

„ arvcnBin [Malcolm! Ro\b] 


Naim Tdl, Mr Water- 
field 

18 

1‘orftnn lnccmosii 

Monets v' . 

Common. 

111 

,, pnniculnta 

,, 

Very common. 

20 

Kvolvulns alnmoides [sen cien, Madden], 

Titim: C'uSLhTijn 


21 

Cnscutn rellcvn [s’cirucosa] . 1 

Aknfib legal i/ 

Common. 

22 

„ mncumtlia [ grancliflora, I 

Wall] f 

ORDER 27 —BORAGIKAC1 
TiiniR CoiiDipj;. 

RM 

I refluent 

1 

Ciyimion vtstitmn . . ' 

Ryu 

, Common up to 3,ooo It. 

2 

Coidui latiiolm. ltoxb 

Bo via 

Ilhnbar variety 

3 

„ Mytii.Lnm ... . 1 

Tiunu Ehri-tic^: 

Kodak 

Common 

4 

Elivetin sonata 

Pnnya 

Common, Apiil 

I) 

„ lfuvig 

Jto Jnb 

„ Bh&bar, March. 

6 

Jt viminea [Rhabdia Boitcca, ... 
Madden], 

TilEM. HCLIOTROPKiB 


u m river beds. 

7 

Hcliotropiiim fitrigosum [brevilolmm | 
Wall 1 1 

Trim: Bor ioi jo 

Sun-ntinn Kchij zb 


Common. 

8 

Macrotoinia Bcntbium .. ... 1 

Sun -tri in: Litiiosi-bmii je 


Badrinath. 

y 

Onosma echioidea 

, lg 

Above 10,000 feet. 

10 

Myosotm imllens 

... 

» » Chati- 

patta. 

11 

„ longiiloia 

, 4 

u if » 

Hare, Biusar. 

12 

Ilotliriospcvimiin tcnellum [Clynoglos- 
Hum proBtiatum, Don], 



47 
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DIVISION IIMONOPBTAL^—{ nnlituwl )■ 


No, 

Scientific name. 

Vernnetilnr 

name. 

Note 


ORDER af.—RORAGIN ACFJE—(concluded). 



Sun-TRiur, CtjN'ogi oesj^v. 


13 


(ll 

Above 10,000 feet; rare. 

14 

Echinospcrivmm glochiduitum [Cyua- 

Kura 

>j >> » 

15 

glosoum unclnnium, Hoyle] 
CynogloBsuni futentuin 

t* * ‘ 

Very common. 

16 

micrnnthnm [caneBcerts, 

3> * 

>1 u 


Wall] 



17 

,, gloehldintnm 

» 

Frequent 

18 

Tricliodesina imlicuni 




ORDER 28.—SOLANAUEJF. 



Titrni: So lam 



1 

Bycopersicnm cbcu leu turn 

1 Wilnyali hai- 

Cultivated 



gnn. 


2 

Holftimw (?acliyBtemoiO tubeiusnm , 

Alll 

ir 

3 

, Roxburgh^ frnbruin] 

Chliola phi- 

Common. 



vain. 


4 

„ verJianci folium 

UhIiI tn 

n 

5 

(Lcptostuinon) iiidicutn 

Kant liiiri ... 

i> 

G 

„ xaiithocarpuiu 




,, war. Jaccjiiiuil 


>3 


n vai Scliratleri[diffuBtim] ... 

. 

u 

7 

„ escnlcntum [melon 15 ena], . 

Bm pan 

Cultivated. 

8 

Cftpaicum fniteBceiis 

Bill imrdi .. 

Jt 

9 

NicnniUa pliv'salonlea 

. 

Intioiluced. 

10 

Phyaalin peruviana 

i 

» 


TUIUI- I)-\TUllT.iK . 



11 

Datura Wallielui [fctox, Madden] . . 

Krlla dhaturn, , 

Vail eye 


„ uor. double 


Cultivated 

12 

„ alba . 

Dhniuia 

Very common. 


„ war. double 

... 

Cultivated. 


Tallin Nilioti.\nj.a3. 



13 

Ni cot i ana Tnbncum 

I TmnuTcii 

Cultivated 

14 

Petunia Phosnieea 

1 

Introduced. 


ORDER 29.—SC'ROPIIULARIACK/E. 



Tkipe Aktihrhinie.-c. 



1 

V crYifisenm Th apmip 

FAnlbir 

Common 

2 

Celflia eoromandeliiuia 


Rare, valleys. 

a 

Linnrin lrnnosissiimi 

4. . 

Common 

-1 

,, inennu 



5 

Antirrhinum oi outturn 

, , 

,, Mayfields. 

(i 

Scroplmlmia Krtgeu orlhii 

* * 

Above 12,000 feet 
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DIVISJ UN II.—HOXOilETAL/E—( continued ). 


No 

Scientific name, 

Vu'iiaciilar 

name 

Note. 


Oil DEI* 29 — SCUOrilUL.VIUAOEvE 

—(continual) 



Titinu Am i khin l.u—(concluded) 


7 

Sciojilmlarin poly&nlhn 

Gnjaila 

Common 

8 

,, limmlnisis , . . 

u • • 

„ 

y 

,, obtusa (Mad leu) 

n 

Frequent 

10 

MitnuUifl nepnlcuRin 


Common 

n 

„ gracilis . . 


If i apient 

u 

Mukiis Mirciilowfl 


Common. 

151 

,, lllgOSllH 



11 

El ndonbergin giandiflora 


Very common. 

15 

,, uitleaTolia [Sterna ilia 



rinleinlis, Wall] 



K» 

„ vnaciiMtaehya 


E me 

17 

Liirmopliila men thus lium 

Jftiigh HOnf . 

Common 

1-8 

„ liypcnclfdha 

>> ' 


10 

Ilcrptstift ’Munuima 

JAl nun 


20 

Tin emu conlilolm 



21 

Vamlcllia cumtaeea [pollution] at a, 




Madden] 



22 

,, mnimmUirifulia 


Vciy common August. 

2'1 

Bonuaya brnehiata 


1' mjuenl .September 

24 

„ giumlilloia 


JJ 


TliUib HI11X4NTIII 



25 

Ilemiplmigma betei ophy Hum 


Common at in.onnfeet, 
Dublin mnlDyuiiin.1 

20 

Digitalis iHirpiii'cn 


IiUradwed. 

27 

Wtilfouia Amheiatiana [PradeioU 


Common near water 


Ainlu-iatiimu, Wall] 


above 8,ilijo feet. 

28 

Veronica (Beecabunga) lunmknsiB 


Above in,urn) feet 


[grnmlilloia, Wall]. 



20 

„ anugnUis 


Up to 5,000 feet. 

30 

,, punctata 


,, 

ai 

„ (Chittntcrtrys) dt’ngera 


Common 

32 

„ „ l»«a 


Above 11,000 feet. 

„ vttr. of V I'h.inimdiys? 

„ (Omyimlospma) liiloba 


Kilim lidtli. 

Common at 5,000 feet. 

33 



Match 

31 

M ,, Mudduni Edge. 



35 

„ „ ngioslis .. 



3ti 

lliu’lmcra hispnla 


)» 

37 

>Striga iilrsutn 


il 


„ J'ar lutca • 



38 

,, eiipluusioidoK 

Leptorhabdos par vl Horn [Ociaulia nod 



39 


>1 


Sopiilmw pnrvilloiu] 



40 

Sopubia trifldn 


Grassy slopes nt c,000 



feet. 

41 

Cen trailthera liispiila 

,, vnr. nepalcnais ... 

Euphrasia officinalis 


Bilges war. Frequent. 

42 


Above 7,000 feet. 



ii jau'ea i 'an msrniCTfl 
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DIVISION IT.—M(WOPJ3TA LM —( continued ). 


No 

Scientific luune 


Note. 


OIIDJill 2!i —bCltOniULA11 LICKAS—(concluded) 



Tiiuu, I\iiixAN'rin.-J‘- (concluded). 


43 

Beilicuinns (Cyclopliyllmu) i»ccti- 


Eminent. 


until 



‘14 

„ H por recta. 




,, [clegaHH, Madden] 


„ 

45 

,, ( SipliomituB ) megalau- 


Abov re 10,000 feet.l 


tliii 



4G 

,, (LiIwiUiul) wunosa 


Common, 


OKDKIl 30 - - OIK 1I1A.NCI [EA-CEvE 


1 

l’)iC‘Iipo>tt tPKypUaOti 

1 

Hurt* 

2 

./Lgiuetni mil ion 


I 1 1 tip lent, Hugos \uu*. 


OHI)Ell .11,—AC ANTI1AUE-/E 



Tmxu. TiiONiiuii.n n. 



I 

Tlexacciitris coccinea .. j 

j Kill jug 

Bbaliiu' nuil viilkys. 




Win. ci 


TilUU- IlTOROPIllll.it, 



2 

llctmadeiplue liolypporma . 1 

1 

Bluibar 


Tmui. Kui i.ucx, 



2 

Fctallduun barleuoides 

Bakrnoln 


4 

llomigmphifl Intt-lnOpiii, [lluelliii 


Common 


Inttbrosa] 



5 

iEclmiantliLift Wallicliii [gosBypi- 

Jnnmleln 

Very common. From 


ii ei, Madden] 


this bees make 11 io 




bent honey 

fi 

GoldliiKHin pentsteinenoKkH 


I'loqiicnl. 

7 

Slrobi hint hen nun eulatns 

Tilkapuii 

Blubar 

8 

„ Wullicliii 


Above 10,000 




feet. 

0 

„ attenuates 

Kupur mill.. 

Common. 

Hi 

„ ghituiOBim 


» 


Timm Bari. um m. 



11 

Bailerm diehotoma 


Frequent, September. 

12 

„ nepulcnsiH 


,, 

13 

„ cUialu (lodra) 

Snip jibii ... 

Common 

14 

„ ciiBlata 



15 

Ltpid.igatliiB hyiihim 


» 

3 (! 

,, UBtnlntR 


About 4,000 feet. 

17 

„ citepulntn 


Common 
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DIVISION II.—MUNOPKTALyE— {continued ). 


Ko. 

Scientific name 

Vcvuacu* uc 
niune 

Note. 


OK DEK a 1 . - AC A NT 11 AC K jIS- 

-(cone ii'lcil) 



Tnui . JutTici 



18 

FhiftgocftftthuH iUyiRilioi uh 

v 

B’.idbav and vallcya 




cum I 11 U .1 Muri.li 

19 

hi an them um nervoanm 


IJhub.u and up to 0,000 




feet- May, 

90 

Ilostclliilniia picKMinihuns 


Vuy uiiiiiinm 

91 

Adlmloda vuhicu [Juslicia AdJialiklu], 

Hialuiiig A] lift 
of phuim 

t'oincnon 

29 

Kiingiu iiiu vifioi a . , 


20 

Diu'iptem liuxbmghii 


,, up lo 5,000 feet. 

24 

PuiHtlO|lll<‘ '■pLlMUSU 


S3 

,, bieulyoii'ata 

LUiitphidospoiii eilnUn . 1 


Uliiibur 

28 


Kmc, ViBlmugiuign 


< (ItlF'iK 82.—rilHYMAOIi 

;,e 


1 

Piny mil leptORtuchya . 1 

i . 1 

Cum in on in woods 


OKDKK 30 — VIillnENAL‘I'VE 



Tit nr. Vi.uuknj i>. 



1 

V 1 Fiona H'Hvimonam 


NatuvaUrcd. 


,, olHema'ls 

.. 

Com in on. 

a 

Uippiu (Znpaum) no lillora 


Up Li> 4,o(l0 Lett. 

4 

Eantana ullm [L dubiii, Hoyle 111 ] 1 


,, ,H,‘.D0 ,, 

5 

Oiuelnift avljoiea . , 

Kumrii 

0 2,000 „ 


Tiiiiif 



6 

Oaryovtcris WtillLchuma [Clciod- 

Moliinl 



eiulion odoiatuni, Madden 1 



7 

Pronina (flumiiit) suiratifolU [spi- 
noa», Koxb.J 

„ (Uroninos) mucronata 


IHiabar 

8 

A g mini 


9 

,, „ burhuta 


Common 

10 

n „ htvbncea 



11 

Culliempti arbovea, Koxb. 

0 lihv ah 


12 

la 

,i maoropbylln, Vnlil 

Clci'odcmlron acrrut 11.11 

I)aiyu . . 

Frequent, Snrju bank. 

,) var, tcmiiVimn 


„ Bagchwar. 

M 

u infortnnaUin 


15 

,, fiiplioi uni thus 



18 

VitcK negu i\do 

.Sliiwnli 

lihalmi and outrr hills. 

17 

Hot 1 sluold!a sangumca , . 

liulitoliyn , 

Apui. 

Common, October. 


1)111 >101 34 —TiAIMAT^li 



Tiihii, CK'iMiA. 



1 

(leiiioBpot tun stioliolifemm 



2 

Ortliu 1 pi ion rubicund 11 a 



a 

,, vugatue 



4 

l’lectmntluis (tsodon) HciopIniUui- 
otdea, 


Frequent. 

5 

1 , it G era rd inn us 



G 

, „ atilntus 

... 

VAiy common October. 
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DIVISION 11.—MON 0 PET A LiE — ( continued). 


No 

Scientific uume 

Vcinncnliir 

name 

Note. 

7 

ORDEli 34 —LA BfAT^K - (continued). 

Tmnii OojMUj:—( concluded) 
l’lcctranthuH (Isodon) CoctRa 

Very common Octr. 

8 

„ „ IllgOBUR 


(.'on.mon up to G,l)(J0 41 

9 

„ (Fyramitlium) ttinifolms, 

,, (Colcoides) coidifolma . 
Colons barbiUus 


„ low elevations 

10 


»> 

11 

Fhwu 

Veiy common 

12 

Tin nr. Svtyih/e 

SuB-xittn i! Ei.snoi t/.iu 
P ogoslrinan pleetiautlioides 

.r:. 

ltiiilrn 

Comm on 

18 

Dysophvlln cruciata 


,, in hu amps. 

34 

Co kb look in opposi 11 roll ii 

Du!shiiL . , 


15 

EIbIioIIzih. llm a 

Bluing] in 

,, dou n to5)000feet, 
Voy common 

1 (5 

,, polystnehyu . . 

Bhungnn . 

17 

,, incisii 

Set blnuigrtii 

Kmc 

18 

Elalmltzui juloRii . . 


Eminent 

19 

„ erioBinehva 


ltui c*. 

2 U 

n (Cyu'oitegm) atrob.jlifcru 


C mm on 

21 

Suu-Tium? Mi:xtui-u 
L’ crilln oeimoides 

ISlinngna ... 

Cultivated, Hiptembcr. 

22 

Mentha vtridin 

Fudina 

Naturalized. 

23 

„ Royluma 


lime, Near Bliirn Till 

24 

Sui'-T irius Tm -mi m 
Origanum nmmalo? rvidgare 9 ] 

Thm tulfli ... 

Very common, autumn. 

25 

Tliyniua heipyllum 

„ aj\\ a in , 

Common, except outer 

2 c : 

Sun-Tin in; Mi;i,i.if-s r, 

Miercsnunn bitloiu 


range 

Very common. 

27 

t’ulnminlha (Clmopodium) lCpenR . 



28 1 

,, », fMellFHIl, 1 

Madden] nmlnoaa 

Ilcdeomn nepaleuRiR 


June, under ticca. 

29 


Fiequent 

80 

Tiitisi; Mos uini-.i'.. 
Sul via. (Drymosphaco) glutmomi 


Ficquenl, outer range. 

33 

[hums, Hoyle J 

Sulvm (Aclhiopis) Inimtn 

Gimivii 

Very common, Mm eh, 

32 

,, „ Mooioroftiiiim 


\hove J0,UIJ0 feet 

33 

„ (Notiofiplmoo) plolicm 


llhabar and valleys 

31 

Tin in; Ni'.i 1 . ti ,i'. 

Nop eta (l’yciumipelii) Rpicntn, vur 


Common, Buianr 


,, „ el iita, Hoyle 

, . 

Yellow, mom mg, hi no 

35 

„ ,, clliptica 


nftei nnon 

Common, lhnsai. 

3(1 

„ (Cahniii) i initial's 


1' vequent 

37 

„ „ loucophylla . . 


Coininon 

38 

,, ,, gnieiiiliora 


Bluibai 

39 

„ rMiicronepida) (3 ovuninita . 


Fioquent. 

40 

Diucoeeplinlnu] acautlioides 


Niti 

41 

Ltilk'iiiiuiliii Hoylemm 

Hill align . . 

Rare. 
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DIVISION II.—srONOPKTAL^— [concluded). 


No 

Scientific name 

ti*» 

Verivacul ar 
mm ie 

1 

Note 


ORDER 31.—LABIATE (eouelmled) 



Twin: St icuyi>i-..i: 




Sun-Titnu; ScuitLiAimm. 


42 

Prunella vulgaris 


Common, June, I.msar. 

43 

Sen tell nun 1 means 

. 

,, spring 

44 

,, rcpenH 

... 

„ spnng anil 




niuiinm 

45 

,, nngnlosa [Rcandcns, Don] 

... 

„ autuum. 


Sun-THim: M umuniE/K 



4G 

Cranio tome versicolor . . 


Very common. 


Son-TRim: J/AMcua: 



47 

Anisomcles ovrita . . 


Common 

48 

Colfiuliouuia coecinen [vestitn, Wall] 

Blnlmoi a anil 

„ at Nnim Til 


anglrtya 

and Badri mi th. 

49 

Stachys fieri cea . . . 

Common 

60 

„ splendent 

Bhaiivun. nj- 

lUue 


vain. 

Common. 

61 

Leo mini 9 puliepeens 



62 

La mi um nmplexic.mlc 

. 

II 

63 

,, petiolatuin 

Roy lea cleg ana 

Tit piti 

» 

64 

G uum , . 

F sequent. 

66 

Leiicas [llemiHtoiim] urticiefolia 



60 

,, [Ortholcueae] lamtla 


Common 

57 

,, „ m nil i Raima 


Rare 

58 

ii [Plagiostonm] hynsopifolm, 


Comm on. 

69 

v „ aspeva [cophftloteB, 

Illume.] 


J) 

00 

LeunOcis nepetn'folui 


Bluiliar & Ilaldn int. 

Cl 

rhlomis Inmii folia 


Rare 


Tamil Anuncnj 



62 

Teiicvium Roylcamini (i'«r) ftlln- 


Common, valleys 


dinn 



03 

„ quadnfarimu 


II 

G4 

Ajuga loliata . . . 


Bliabai. 

05 

„ reninta 


Very common. 

00 

„ pmvi flora 


High c-Icvations. 

67 

,» Emictcosa 


Very common 

08 

„ decumliens 


Rare. 


ORDER 35 - PLUMB AGIN AC EAi 


69 

riumbngo 2 ey lumen 


Common 


ORDER 30 .— FLANTAGINACKJI5. 


1 

Plantngo (Polyneuron) major, var. 

Bar tang ... 

Rare. 


naiafcica. 



2 

„ „ crosa, Don, Cion- 

Lohuiiya ... 

Very common. 


giflcapa, Jaeg.] 



3 

„ „ lnnceolnta. 

... 

Rare. 
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DIVISION IH.—APETALyE. 


No 

Scientific name 

Vernacular 

name. 

Note 

1 

ORDER T.—rEfY'l OLA('CA CIJE 

Cultivated up to 10,000 

1 

Phytolacca, tleeandra, vur acinosa, | Jirrng 

ORDER 2-CIIENOPODIACEAC 

Beta vulgaris, mr. RengaienBiH, RoyIj , | Palane 

feet. 

Cultivated 


Clicnopodiu n album 

j Bliatuwa. .. 

Common. 

a 

„ (Amlirina) IIoLrys 

I 


l 

ORDER a — AMARANTACtOiE 

Tkihj C'i.l )sn jii. 

DccriiimaceloMoifitH . ... i Knln loh.iii . 

Common. 

2 


Stmli a n d 

}} 

a 

Cel asm mgentin .. | 

Twnr. AeiiYmM'iu a:, 

AmarantUB eamlfttus 

ghogiya J 

0 ai Jena 

•1 

„ auardaim [fan mice hr] 

Ramduiift and 

Cultivation 

15 

„ RpinosiiB 

cluill 

Cornu on 

6 

iEi iui Bcnndcns 

Saji 

)) 

7 

Acliyranllies at-puia. 


Not ktioivu at Kcwr 

8 

,, species rhulcatata ?], . . 


0 

Cyatliula tomentowi [Pupalin ue(|uux,) 

Jhat kuri ... 

Veiy common 

10 

■Madden 
,, cajiiiula 


Rare. 

11 

Till me CiOMIMlfillNI.A 1 '. 

Altcinantliera nadidora ... 1 

Bluimaj 

Common, Blum Tdl, 

1 

ORDER «1.—Ntctaih.yaci a:. 

Rfcilmnna diifuan ... .1 

Com von 

2 

Mi rub ilia Julupu 

1 

Inliodneed. 

i 

ORDER 5 — POLYGON A C E.ZE. 

Tumi: TTilivtiOGAiaTJB 

Illicit m emodi . . | Dolu 

Above 10,000 feet 

2 

O’syrm cialiar 

' | 

,» 9,"00 „ 

a 

Tribk ArTJiiiuoAni’i 2r„ 
Rumex (Lapalimn) Walllhchn 


Bliabar 

4 

„ nepaleiiBia 

ITftlumyu .. 

Common 

C 

„ (Acetoaa) hastutun . . 

Knmigin monandia or mlnndsca 

Almoin 

Very common. 

6 


Above 12,000 feet. 

7 

Polygonum (Avicularia) eifuBiim 


Common. 

J 

[hmuniioitlcs] 

,, Roxbnrglm 


Rare. 

9 | 

„ illccoliroideR ... 


>1 

, 



or TUP SORTIMVnSTRBX PIMVIVt'E*. 


377 


DI VI ( SI OX fir. —A l*I5T-\ I JR— (continued). 


No. 


10 

11 

12 

(.) 

14 

Ki 

1(1 

17 

28 

JO 

20 

21 

i‘2 

ill 

24 

2 "i 

211 

27 

28 

I'D 

«U 

W 

02 

»a 


04 

nr. 

<10 

i»7 

.*18 

11 !) 

40 

41 

42 


Scientific name. 


Vciiiitoulm 

luimc 


OHDISIl fi — l 1 ()LV(iONA.C EiE —(concluded). 
Turn!’ Ai’T.’.mioutPi.* (concluded) 


Note 


I’o'ypomun eilio-min , . . 

„ eo malum 

„ rcciunh jin 

„ (l J . rslcarln'l ITomillnnii 

fliif.pnlu it, Don ], 

„ Uuiluiluni 

>< Donii 

„ I’oHimUm 

„ flai'i*nlmn[j?W.niim,RoN)» l, 1 

,, amp Million. 

,, lunijrmun ... 

,, miUvmm r um 

„ (]Jjh(o‘Lii) y i v i pin H in 

(liH'MUruui, Ituyle). 

„ HpliieKHlndiviim 

,, nmp'tMcanlt! 

,, Tidin' 1 [Uvnnonifl, Wall J r 

,, enm li 

(Dldyn optplm’on) delientulnm 

„ nu • inn’net folium* 

,, (llinuilc fcllinhim, 

1 limj. 

,, Immilc 

,, pivlointurn Tpime- 

fntiim, Don] 

„ mpaUufti' 

„ Hiilifproui phalum, 

„ iftpHutnm [rcjn-ns, 

Wall. J, 

„ Blunntn n 

„ (Civymlnpophn'mi) olnncnse, 

„ (Keli i no rani on) hnrihhim 

„ (Tlnlnria) convolvulusi 
,, pt(Toenr|mm . 

„ (Aconn^ainm) fronrlowmi .. 

„ polyfltnrljy mil . . 

„ TVifiopi nun I’flctilcnlum [vul- 
pftio, Madden] 

,, eninijiiuntum 

„ cymoKiuu \ corymb o e u in 

Slll'hlcti | 


n«ai 

TVpnv 

lVm-ogal ' 


Karo 

11.100 feet 

Common. S-ptc'inhci 
Frequent, Till.'hit, No¬ 
vember 

Illnlmv Common. 

Hi eqneut. 

IHuibiiv. 

)» 

Nuiui Tal lake. 
Frequent 
Naiui Tiil lake 
Jo,DUO feet 

Veiy common 
Common. 

At liipli elevations. 
Hare. 

12,000 feet 

14.100 feel 
Hare 


Common 

Fiequent. 

Very common 

8,100 feet 
Very cn muon 
lihi it ‘L'.il 
Common 

7,100’feet. 

12,000 feet 

Ciiltivnterl.IoH’er hills, 

IliRher hills. 

Common. The native 
names clven by lioylo 
arc iiicoricct, 


OHDKIl 0 —T<A tJHINKfli. 


1 

Si,f Tins Kstwoi ironOTi vr. 
Cimiamoinnin Tainalu, rutr. albino- I 

TejpSt.iliilcln- 


ru ii I 

ni 

2 

J'lunbe innceolnlii . . ... 

San kail mil. 

0 

,, pallida 

Ktmivftl 

4 

,, pnnicuJnta 

MncliilitH olomLlsslmu® ... 

Kapim Itamml, 

fi 



Common. Ftbrnary— 
May 

Illuiicir and valleys, 
I’elirnai y—May. 

Co l'liiim. 

Khali tr and valleys. 
Common. Ma rch- 
Auifust. 


48 




378 HnrA'LAYU? districts 

I)IV[,S[o]S r III.—AP1<] TAIi. Ill— (on tout'd). 


No. i 

■Scientific nnine. 

Vcinnmlar 

name 

Note. 

1 

OIIDICR 0 -LATJUINK-M—(concluded) 



Si:ct on Kvoi uoit/Tm: 




Tetmithera 1 nnufolia [n p v t a 1 a, 

] Onv-bijur . , 

Valleys. June 

7 1 

I>o\li .,vtif Ko.bmglui]. 




monopetnta 

lutmiun. 

Common April. 

8 


smgvao 



TvitE-cruL lnnu'-’innsa 


Knie 


,, ronsiniilif) [T pallinc, Don J, 

till irira a n d 

Common, interim of 



ehnchira. 

lulls 


Daplmirlinin pulrheriin «m 


Eloquent 


„ bi far nun 




ORDER 7 —TI3 Y M EL A C E/E 


i 

1 

Daphne pnpyi neeu [b efmii'iliinu,WuU J, 


Common. 


ii ivw*. pinpuua 

Mm uwa . j 




Spih’iiuwa 

IlRcdjfoi paper-in airing. 


WilcBtrceinni, Rahcifolm [ Dnplmc ecri- 1 

Ohiunhyn 

Common, lineal foi nmk- 


cen, Maiden] I 


mg mfeiioi paper, 


OllDEll 8.—EL.EAC1NACE E. 


1 

Ilippophnie Bahcifolia 

Dur cimic ... 

Common above 10,000. 




feet 

2 

EiraagmiB pam folia 

Ohnvain 

Common. 

3 

„ latifoliu [femtginca, D.C] 


Bhnbnr 


ORDER ti - SANTA LACEyE 


i 

OsyiiR arboiea, [ncpalenais, Madden], 

Dakar dhiiia, 

Common 

2 

Theaiiiui liiiiinlenRC 


Rare, Bnisiir 


ORDER 10 -ARlSTOLOOIlTAChLE 


1 

Arietolodiin Bauentu . 1 

Frequent, about 7,000 




feet 


ORDER 11 —EU PIIOKB1 AClwE. 



Tin nr I'uyi i.ai thi^b. 


1 

Andrachnc coidifoha [LcptopiiB cor- 


Very common. 


difnhus, Dece] 



2 

AntideBinn than,u a 

Sarahoti itmli 

Rliabar. 

a 

riiyllimthuB (llemiglochidion) nepa- 

Bair mao ... 



lensiH [Rradleia ovntu, Wall Ulo- 


Vciy common. 


cliulioii Infarin, Rovle] 



4 

„ vehitiniiB 



0 

„ (EinbHca) Emhhca 

Amin 

Fiequpnt 

6 

(PiuaphyllantlniH) nnnniia 

Si alii 

Common 

7 

(EnpliyllnnthiiH) parvifoliim , . 


Frequent. 

8 

l’utraiijiva Roxburgh! i , 

Putvik jivlt , . 

Dim bar 

2 

Securinega (i'luggcm) nbovata [Phyl- 

Dhdni 

Common 


Ian thus retmme, Wall] 



10 1 

» leucopyrus fPhyllan thus 

Ainta . . 



albicans, Wall] 



11 

BiRcholHiL Zeylnmre [And incline hifo- 

Koisa . , 1 



liata, Roxb] 
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UTV ISFOtf 111,—A PETAL JC—(_ continued )« 


2fc> 

Scientific nutne. 

Vtmiuml.it 

name 

.Note. 

)! 

ORDER 11 —EU PlIOIUJI AC15/E - 

TjciUb Hitim.i.u .i; 

15iiilulin atipulaiin 

- (concluded; 

Hare 

l: 

,, (Cinyim; montana 

Karnnliyu ,. 

Common 

]/ 

i, retusu 

Iihiija 

Up to :i,ooo lo l. 

To 

Tnini, A ,- a i.ifriu.-v,. 
I’lewmmidilloia 



ie 

Atnllotus philippmcmuB [Hotlleia 

Ryiiin . , 

Vtiy common. 

17 

line tori dj, 

IlicmiiB c miniums 

1ml, re mh 


18 

([ainunaya upturn (Ailclia, Mad-leu], | 

Kami d^ar ,, 

ifi eijucnt. 

]‘ 

Tumi: Ilnn’osfAM .v 

Jetiopha 01110111 

liu'lORpu'numi moninnuir JCrolonpo'- 

Saled iiul ... . 

Naturalized, Rii.itmr. 

Si! 


Common, Bmju bank. 

2< 

J'ftO IlnS, Jvoxb ] 

Kxca’mia (Ti m lien) h bifera 


lutrorlimecl. 


,, (I 1 n nnnoiin ) ma guia 


C’om moil. 

2!' 

>> (I'm xe vtA'in) i\c rlfolia 

RUuikiyt ... 

Vevy to union Sarin 

ei 

fbapium, Madilen, Still ngm iniin- 
lu/i naiH ] 

Twin. Hu ■» on mi <s 
Ettplunbia ptnfcagonft [Royloann] 

Suhund 

bank. 

Up to 6, non feet. 

2 

„ mi'iiBtii’uiia [ilinciiiiuulol- 

Dildluln mid 

Common up to (J.oufi 


fits, Hoxb.J 

Muhabir, 

feet, 

20 

„ tairsutn[loii 0 >ifolin, Don], 


Above 0,000 feet (like 

27 

,i pcp'oidcfl 


lUd\C>iC.\vp\n) 

lneqneut. 

2B 

pilnlifem 


Very common. 

S!) 

n notopterft 


Uiuini valley, 

an 

ii liyperi i folia 

|4| 

C.i], Davidson, 

31 

,, tl.yuuiolia 



Cl! 

„ pilORl 

... 

it 

] 

ORDER 12—rum Nil’ll YLr,ACE,K 
Daplmipliyllum hinmlenRC lUyirmclrn 1 llnkt clinndiui 

Frequent Used In 


Inui mi, »Vu!l. Uicinea) */;, lloyle ] j 

rakt an^liya 

marking Hie tlb.v 

] 

ORDER 1,1.—BTJXAnC/f 

Buxus Benipcrnicnfi 

i 

Fnpav 

mark on forehead. 

Milam and Wan. 

2 

Sareococca sail gnu l)w [S. m-paleu- 

Sakai 

Common, high levels. 

1 

sib, Hoyle], 

ORDER l I— CANNABINaC 
Humubm liipulofl , . . i 

YM, 

Introduce 1. 

2 

Car.nubia emtiva 

Dhan^ 

Vuy common. 



TIIMA'L VY AN DJ.STRUM'S 


580 


DIVISION I a —A V 1ST A — ( continual). 


No 

Scientific" name 

Vernncnhu 

name 

1 

OH DBF lC.-ULMACH/B 

Ulmufi Wullichimia [eros t, Both 

Cliambar mil- 

j> 

„ pairifolin [vhgntn, lloxb] •• 

ya 

» ■ • 

a 

Uo'optoloa iiitegrifo'ia [Ui in us integ- 

Kimjit 

4 

ufolia, llovbl 

Cell is austral in [tctrundr.i,, Boxb] 

Kliniak 

C 

Sponift poll tori a [C’eltis telrandrfl, 
Wall VJ 

Khaoi, kliak- 


H1 


OltDKB Ml —MORACK/R 

1 

Slrtb'us asp'i f'L’topliis awra 

Rim 

a 

Plceosp. rtn.un spinosiiui [Ilatis spi- 


a 

nosn] 

Morns hvlica 

Slinhtut . . 

4 

,, 1 .tv i gat a 

ir 

5 

„ Hiirnta 

Kinm 

0 

Ficus lndien 

Bar 

7 

,, liif.otoila 

Piiknr 

8 

,, Taiela 

Kutbbar , , 

9 

„ lelipiosa 

Pi pal 

10 

„ eonl i foil a 

Kfibai pi pal, 

11 

„ letusa [nitidaj 


12 

,, Cftrlca 

An] iv 

13 

,, virgnta 

Bent 

14 

,, pillKKltU'll 


15 

,, seamlena , . 


1G 

,, tnicliycurpa 


17 

,, Oimiu 

Kama . . 

1 ft 

„ glomuatn . . 

Gulnr . . 

19 

„ mneropliyllu 

Tlmlu 

ao 

„ oppoaiLi folia 

Tolniiln . , 

ai 

,, Ludneca 

Knblnla 

22 

„ lunri folm 

Dmlbila 

23 

„ m-nta . 

Bctuli 

24 

„ C'hiucha 

Ki 6im rn 

25 

„ saxatilis 


20 

,, IntmiioHU 


27 

„ ficiniiinatn 



ORDER 17 —AUTOCAR PI- 

,'B 

1 

t A I'tocarpiiB T.ukonc'ha . . 

1 III tin 

2 

1 CiuhiuiiH luvantiiBia 

| Manila 


OUIjKU IS - UHTlCACEx’E 
Tnni], Uiii.iij' j& 

1 U lien purv ilium , , I blilnhnniin 

2 Giianhmn hetciopliylln . , | Awa bielilm, 


Note 


Frequent Flower? 

piecocioiiB 

Frequent Flowers 

coctaneous. 

Common 

Very common ami 
planted 

Bhiiluir ami valleys. 


Bint Inn 
Fate 

Frequent 

Common Diaaoooun. 

Valleys 

Bli i bar 

Planted 

Valleys 

Common 

lihabai 

Cultivated 

Veiy common. 

Bh&hitr 

Yalleyfl 

tr 

Common 

Plant oil and hanks of 
Kali. 

Fruit eaten 
Common 


Bhubm’ 


Introduced 

Bluibar, 


Eaten i very com mom 
Veiy common 
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DiVISIOK III.—APJSTALiB— ( continued ). 


Scientific name 

Vernaeulai j 

Note. 





i 

ORDER 18 .—UHTICAOE-di - (concluded) 



Titiiir i’ll jcuine.fc 


3 

Pika Rcriptn [goglailo, Wall ] 

1 

4 

JLecaiithuH pcduucu’ni is 

Snochain 

1 

6 

Elaloatuumn Btaaile ^Pioena \mnctu¬ 
tu, Don] 


Q 

,, p’ntypliyllum 

Gar gel a 

7 

„ Mi iielieymniiii 


8 

„ di vci at 1 o! luui 

Tmni* BieumckicjU 


9 

Efflluu'Tia i ugnlosii [nervom, Madden] 

Geti 

10 

„ mnci opliylla 

Saochala gol- 
kn 

11 

„ plntyphylln, vnr rotun.li- 

loiju 

Cmgelii 

12 

Chamabiinii pqutimigtra 


13 

l’on/ol/ia vmmu.ii [’aiinRinnenJ 


14 

Memo mile pentundva [Uilica peu- 
tandrn, llotb. 

JiupUal jarl, 

16 

,, lurta 


10 

,, qiiinqucnervis 


17 

Villcbrunea fruteiccuH, [Urtica frn- 

l’oi d liau in, 


tesi’enfl, Madden ] 

and kngshi 

18 

DebregoiiHiR lungifolm 


19 

,, liieolov [Btelimeritt snli cl - 

folia, Madden] 

Tushyuri . . 

HO 

Maoitiid 1'ityti, Uicohmei iit ituttems, 

Pliiiint patta 


lbni ] 

and dhaula- 
kagflhi 


ORDER ID -PU’ERACEyK. 

1 

Piper By (rati cum 

Pippula null, | 

2 

Plpermma reflexa [Buxatilifi, Mad¬ 
den] 



ORDER 20. -t'ORY-LAl'EvE 

1 Csvvpvnnft fagiueft •• • Gltdi clumi- 

khm'ivk. 

2 ,, vi” inea ... . I) 

3 Coiylua liietuL .. . Knp&ai, bho- 

tiyn baldin 

4 CnBLniicopeie fctibuloides .. Kiiton] 

5 Qnei'cus incanft ... I Bail] 

I 


Com.noil, HaVni Tnl 
Very common, July, 
Augnst 


Common 
Jin re 

Common, August. 


Coo)moil. dishes made 
ol Hit* wood 
Common. 


Mia bar 

Frequent 

Couuuou 

Frequent 

i» 

Common. 

Hare 

Very common; April. 

Common up to 4,000 
feet •. Rhivn 'Cal and 
Hagen war 


Common; Blmbar an 1 
valley r 

Very common on trees 


Common. 

H 

Above 10 ,flflf) feet, 
Common, Joshl* 
math. 

Frequent 
Very common. 


3S2 


imA.AAAN DiHJ’RIClb 


DIVISION ILL—AriCTAL/E—( concluded). 


No 

Scientific name 

Vernacular 

name. 

Note. 


ORDkR 20 .- C<)IIYIjAOKjE— (concluded) 


6 

j Qnucus laaaln 

Kinnj . . 

Frequent, Lnriya kftn- 

7 

| „ Bcinic.npifolm ... 

Knisliu 

Common, high dcvii- 


| 


HOUR 

8 

1 ,i dilivtnt.i 

Til uuj 

Vtiy cm union, 

0 

j, iinmilata 

1 l’luilyunt ... 

Common, valleys 


ORDER 21 —JU.JLANDAOIU5. 


1 

1 Jiujlnm refill 

| Alchvot, alcoi 


2 

| lingel hard iia Colehiookiunn 

Mao 



ORDICIt 22. M YRICAOE./E 


1 

l Myvicusupi a ... . ; 

1 Kill JllllLl ... 

Veiy common 


ORDER 23.—B TULAC1UC 


1 

Be till a Bliojpitltrft 

Bhn'puiui 

Above ]o,00(T feet 

2 

„ (lietnlnpio) acuminata 

liaoiil 

8,000 „ 


[eylindroatudiyuj 

Shuoul 

Common 

; 

„ nitila 

I’nya-ij.lfaJi, 


4 

Ainu# nepaleneifl ... 

Udcsh 

Bunks of all r'.vtra 


ORDER 24 —SALICACERC 


I 

Salix (Riolan, lur) tetraapcima 

Gur-bama .. 

Common near it'cama. 

2 

„ „ nemoplivlln [Veal- 


Fiequent, 


b Hit, Jutsi j 



ft 1 

,, (Diundue) Iviliyloniea 

Majnun 

tnli od need. 

4 1 

,, „ WiillHiliiaiin 

Biiuis 

Conunon 

5 

,, „ ck'jjmiB] trunnion- 


Top oi Chum 

0 

enBiR, Bindley] 




,, „ (Inplmo (Its . . 


Ah.ivc 10,0(10 feet. 

7 

„ , Eindleyima 



8 

l’opuhis nigm [hialijimUi] 


Iniinduced 

9 

„ e.ilintii . 1 

Our pi pul 

Cimunon 


ORDER 2o — l.ORANTilACEJIi. 


1 

Yi cum h loll ah ini, Don 

Band a 


o 

„ (Apliylla) articulation . . 

Ditto 

Common on Qiievcim. 




incnniL and diintnl*. 

3 

„ aiteiumtnm 

Ditto 


4 

Loianthus (luilnrantlimO lignati inuB, 



fi 

„ (tfewrula) pulvcnilentm, 


Common • winter 

C 

,, ,, COldlfo'lllB 


Raie; Decemtioi 

7 

,, ,, VCRtflllfl 


Fioqnont , vintor. 

fi 

,, (Pentnmeia) longiilm ns 




| bicolui, lioxb ) 




or THE NoRTIMVESTRRV 1'liOVINi‘IN. 




Scientific name 


Vtrnneiilui 

mime, 


Note 



ORDER 1 — U NET ACEiE 


1 

, Iiphcdift vulgaris [Gcrardiana] 

! 

1 

Above 10,000 feet, 



fruit edible 


ORDER 2.—CONIEE1GE 


1 

Finns Jongifolia 

(Jlur, sal la 

Very common 

2 

,, Gei ardiann 


Above 12,000 feet 

a 

„ cxcelsa 

Rui salla 

,, 1 ( 1,000 feet, Ka- 



nol, Fainkimmln 

4 

Abies Smithin.ua 

Rdglia 

Above 10,000 foot. 

5 

„ Brunoniftna [dnroosa] 

». 

Rare , found by Cap¬ 



tain Webb 

G 

Ficen Findrow 

Ji • 

Common above 10,000 




feU 

1 

,, Web hi ana 

if 

„ ,, 12,000 




feet 

8 

Cedriifi Dcodnra 

Iliyiir 

Introduced. 


ORDER 3.—CU PRESSINEjE. 


1 

Cupressns toruloBu 

Sarai . . , 

Naim Tdl and Joslu- 
math 

Jnirojuccd 

2 

„ se uperrirens 

... 

J 

J uni perns (Oxyccdrns) communis, . 

Chielnya .. 

Milam and Nifci, 12,000 




feet 

4 

„ „ roeurvn 

Bhednru 

Rare. 


,, vnr squumata , 

Bel bliednra, 

llnni Rani, 8,000 feet. 

fi 

,, (Sabina) cxcelsa 

Fndam 

Milnni, 32,000 feet. 

6 

„ ,, Walltchinna 

Bliedara 

Milam and Niti. 


Vnr squamosa, Madden ... 

Bel bliedara, 

Fin.lari, Painkhandrc, 
Rikhclj giulrl A. 
kind of yeast is male 





fioni this plant 


ORDER 4 TAXACKyE 



l 

Taxns bftccnta 

Thimer 

Common. 

2 

„ nucifern 


Rare ; only found by 



Hoyle. 



11 IMA'], WAX Pf.sTnfC'lS 


;J3J 


])I V IM< )i\ V.—ISKDOfi UN/K 


Uo i 

Scientific an mo 

Venmoii'ni 

name 

Note 


OHDKK 1- ZIN G lBEfi ACEiG 


1 

1 Curcuma nngustifoha 

Han haldi 

l TTji to G,no' feet. May 

2 

„ lonjit [kncli k»v, R ’ylv] 

llaldi 

Ciilt.vutcd i.p lo 4,i)Jd 




feet 

3 

Hcdychi nm epicatmn 

Kneluu-hnc- 

Common. 

4 

„ coco me niii 

hi i, 


r> 

„ vllloBiim fMa ’den] 



G 

,, tenuifloi nm Mnvilun All] 

linkl halili .. j 

Rare, Piyiii a 

7 

,, eoionnrnim [liavum, 


M 


Madden]. 


Gai .lens. 

8 

RoBCoea purpurea 



9 

„ nlpiiia 


Common ; autumn. 

10 

„ lulea [gincilis] 


II 

11 

„ elntior 

... 

. 

72 

Zltigihci dpi tutu m 


Dukuri b miyak. 

J 3 

„ ligulatum 


Blnibui, 


„ ror chrysanthemum 



U 

„ ensmr minnr [cl at uni. MncN 


Blum Til 


dtui?] 


Bfiibni ; oaten by pigs. 

15 

„ officinale . , 

Ad rale 

CulUvuted, 

1G 

A«'omw u LutmtfLtum 

i'aichi 

G til.lens 

17 

CoSlUH hp( Cl OS UR 


Rare? valliya Autumn. 

18 

G lolibn see iiuda 


Blmbar. 


„ OllVUlBlH? 


II 


OEI lEIt 2 —MARANTACEJE, 


1 

Caxma Fpreiosu 

| Kiw iii a 

Onidena 


ORDER fl.- -MUSA CE JR. 


1 

Musa pnpientuni . : 


Cultivated. 

2 

„ llOpilleDBIH 


Itiver hanks, Aslcot to 




Dili ell ula 


ORDER 4 — A M.VltYLLIDAChJE 


1 

I Crinnm toxlcamun 

OUandnv kuu- 

Co union ? July. 



wnl 


2 . 

„ BpecioB 


Introduced, 


ORDER 5.—11 YPOXTDAC'EiE 


i 

Curcnlieo recurvata 

I’ltiri 

Hliim Till 

2 

„ m eh ioidea 


Common up to G.400 




feet 

3 

Hypoxia mi not 

... 

Very common 


ORDER G — IR.1DACJI3/E 


1 

PftrdantiniH sinensis . | 

Tvfttar pain 

Very common. 

2 

Ii le ncpalenein 

Nil-kanwal 

Common. 

:i 

,, knmnoneiisiB ... 1 



4 

,, decora 


Fi equent 

6 

Tigridia pavoaiu 


Intioduced 
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DIVISION V.— JON DOCJEtfJS—( rontinued ). 


1 

Wo 

Scientific name. 

Vtruncnlnr 

Note. 






ORDER 7,-HYlJKOCIL\RII>KJ2 


1 

Vail lent mi spiralis 


Blum Tal. 

a 

llydrtlia vertieilluln . j 


>> 


ORDER 8 — ORCFHDACEAi 



Tnim. MtnsiDi,iE(Kvn ) 

Sun-in inn l’r lviu.t.uiij 


i 

Olicvonin hull folia 

llamla 

Low elevations. 

2 

Microstvlifl Wnlliclin 


Colonel Davidson 

a 

Dicina cylimlirofltricliya .. 


Common, Binsnr, Cln- 




tin, .August 

4 

LipartB nepnleiuns 


Lnriya Kantn, Colonel 




Davidson August 

6 

I'holidotn nrtionlata 


Common, April. 

0 

Ciulogyne nitida 


Valleys 

7 

,, piaeco* 


Kotnhgiir. October. 

8 

„ ovalig 


Binsar; common,May 


Sun-Titim Di.snnomi a; 



£1 

Ei in oonvallnrioiilcH [Octorotria epi- 
entnj 

Dcmlmbimn alpcutvo . . 

Garni pnnjn, 

Common on oaks, Juno. 

10 


Frequent 

11 

„ 1*itrardli [rosenm ?] 


Common, June. 


Tmnn EpiotmiRea: ( End ) 


12 

Apnturin Smithmna 


Bhiihar 

13 

Vilnius allrna 


Very common near 

14 



Bln'm Tal. June. 

„ bicolor 


Colonel Davidson 


Tbtbi3 Vavofjb. 



16 

Cynibidinm tnste [Lnisln trichor- 


Frequent, low levels. 


lii?n ] 


16 

Eulophid enmpestris 

. . 

Rare Bhdhnr Salep 


,, herbncca 


made from root 

17 


Frequent, sweet scent- 




etl. 

ia 

Cyrlopem Risen (llnvn, Iloylc Ill ) . 


Common up to 4,500 




feet. May. 

19 

Vanda cristatn 

Banda. 

Common, on trees 
June. 

Very common, J ow clc- 

20 

Snccalabium guttntnm .. 



„ baphlosum [Cynibidhi'ii 


vntions. May, June. 

21 


Ilnlfhvnni, on Ultima 


preomoraum, IJoxb,], 


Intcgrifolia 

22 

Aoridca affine 



23 

„ odoratnm [cormxtum, Rovb j. 



24 

Calnathe plantaginea 

Hyacinth or¬ 
chis. 

Very common. April. 


49 


ItlBTA' LA VAN 1 ) ISTiUCTS 
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DIVISION V.-JJOGKJM5 —(oonlmited ). 


No 

Scientific mime. 

Veninnuhri 

name 

Note. 


OKI)tl{ 8.—(UlOniDACKiB’-(concluded) 



Turin, Oi'iiUTij] a -. 


25 

Oicliis U>ti folia 


t’hulnam netit Joslu- 




mail], June. 

20 

Acorns angusti folio 


Very con mum 

27 

riiUitnthna SnBimmti 


Unmgiiv, September 

Nein Kixim Til Hi on'- 

28 

,, obcuidnlft 


2D 



eiy, September. 

„ ucniipiinta ,, 


Nairn Tal Co'oi\ of 


Hemipiliu coi.li folia 


Davidson 

30 


Near iChairniij Sep- 


PerifthyliiHgoolyrroiiles . 


tcmiiei 

31 


Frequent. 

32 

Ilcnumiuiii Monorchia 


'I’op OI Lai iya Knjitu, 




All ir n at. 

33 

„ piiimmnim , 


Kurc 

;m 

jiii 

Ilulienaria pcethriitn. 

„ intermedin ,,, 


Common, September 

30 

„ margmatn 


Very common, August, 

37 ' 

„ eiifliroUa 


September 

Colonel Davidson. 

38 ; 

,, pinning inert 



32 | 

roatuita, Mmlileii . i 

... ■ 

l'crluipq same aaemm- 


Oyiiinmlenm eoinmdynrofoliu, Mail- 


giiinta No 3G 

40 


On Kill mint h, G,000 


den 


Icdc 

41 

Satyriicin nepnlonsG , , , . 

Takivn-dimni, 

Very common, August, 




September. 


Tnmn C4^.sTitoj)ji m 


42 

lCpipnghiin Gnielmi , | 

Colonel Davidson 


'l'erfti! Ni'ci'Pmiyi; 


43 

Spirantlien niiatratiH 


Very common, August, 

44 

J'jpvpiictis laltfoUi 


September. 

Common 

4.5 

,, muei'iif-tncliyu . 



40 

GoOdyi ra rtpmfc 



47 

n purpura 


Bursar, August. 

48 

Zeuxine Milcirfa 


Winter, HUiibiu'. 


Tnmi: Am tuusi ju 


49 

OphaUintheva ttCuimiuUa ... 1 


Coninion, under liccn. 



Alay 


Trihv. Cvmui-kdi ai. 


50 1 

CypvipulUun couligoruni 

■it 

Lariyn Kiintu, May. 
Colonel Davidson. 


OF T1IB NORTII-WBSTERN PROVINCE**. 
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DIVISION V— KNDOaEM— ( conlhiwi). 


No 

Scientific nntuc, 

Vermicular 

name, 

Note. 

1 

ORDER 9.—l’ALMACi'V 
Ohmnanops Martinun 

E 

TJiakil . j 

Freqnrnt. 


,, uiii 1 khasyaun, Marlon, 

,, , „ 1 

2 

Wallichiu deiiBilloia [llnrinn olilongi- 

Kiila-.iuim, . 

Common, valleyn 

a 

foil 11 ] 

Plionnv sylvcRtrifl var. humilis Mml- 

Klmjnr 

Up lo .>,fioi) foot. Rm- 

4 

den 

„ acauiis 


BUI 

Hliubiii 

fi 

Galnmus linyleaims, [C. Jlotaug ?] , . 

Hot 

JJ 

l 

ORDER 10 —1’ ONTEDERI ACE/li. 
I'cmledevici (Monoehovia) liastatu. | 

Common. Rice fields. 

l 

[r. vaginal] h, Madden 3 

ORDER U.—MELANTIIAI 
Di»porum L’llsulum 

1 

)ILE i 

Common 

2 

„ Leschcniuiltmimm [Uvnlnm 



a 

LcBchenauRii, Madden J 
,, Watlielm 


Eloquent. 

4 

., Iliiiniitomanuin 

Ipliigcnia indica [Anguillan a indica, 



5 


Common 

I 

Diown ] 

ORDER 12—LIU ACE; 

Twin, TuuPiyc 

Tulipa aicilata 

13 

Miiyuila, nalkit, 

Common up to 7,cino. 

y 

Ongca clegmis 


„ above 10,000 feet. 

3 

LI oy ill a seiotinu? 


Coni i on. 

4 

„ liimalcupc 


Above 10,000 feet. 

5 

1’i'itiUftiin verticillata . . 


l*liulsain, 8,000 feet 
Cummnn, April 

G 

j, TiiomBoniimiini 


7 

Liliuiii Wallicluanuni .. 

Fuulora 

Common, linnlbagh. 1 « 

8 

„ nopal cost* 



8 

„ gignnteum 

Bhunlyn nor, 

Above 10,000 feet. 

10 1 

Mcllionica fGloriortuJ supcrba 

Dish nungal, 

Valleys, 

11 

Ilcmcroeallifl fulvn [ilieticlni] 


Above 10,000 feet. 

12 

Tniun Ar.orJivu 

Aioc pevfolinta ... ... 1 

Clli itoviiv . . 

Vallevfi, April. 

10 

Yucca glonoHft ... | 

Eiimbuns ... 

Naturalized, 

1-3 

TJilllL III' UnVCIIlM,, 

Uiopctalum 


Rare, Kdlimatti. 

10 

Urgiueu niilica rScilla indica, Mail- 

Gosua 

Common 

1G 

denj 

Allium lepLophylluin 

Eulyii labaciu 

Outer range. 

17 

„ Wiilliclm 

I’adcriya lab- 

» 

18 

„ clliRticmn 

arm. 

Slieolltt lilli- 


10 

„ Jibbu 

sail. 

Jiblm 

About 10,000 feet 

20 

»» A i gaud 

Avgaud 

Ildaipum, 8,000 feet. 
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HIM a' LAYAN DlSTItTO'l'rf 


DIVISION V. —ENDOGENiE—( continued ). 


No. 

Scientific imine. 

Vtmiicnlur 

mime. 

Note 


ORDER 12 -LIL1 A.CfijE - (iwniWed) i 



Tjjim. Aei-.uiAov^; 



21 

22 

Anpnrngnfl i (iceinoaiw 

Ailma 

Klmii uu'ft 

Rlidlmi' 

Common, odiblo. 
Common. 

311 

,, (ulKcendena 


21 

Polygonatum vertieilltthiin 


it 

;n 

,, multi llommi 


>> 

2G 

„ cirihilluinui ? [-Sibli iemn ?] 



27 

28 

Smilncinu jndJulu 

„ Ell])lll!l 


>i 

Kcddi\ 


Tuilll. 0l>JlIOI‘O<!ONJ -i:, 



20 

Opliinpogon in ten nod ms 

■ 

b'l equeiU 

SI) 

„ Wiilliebjmius [Bjnmitnm, 

Madden'). 

... 

Common 


ORDER 13.-—C( »MM KEY NAOEJK 



Si XT I 'N t)j,«IAMini iB. 



1 

Comimdyun (Kucomnielyun) mtlici- 


Eloquent 


folia 



2 

,, ,, IicngnleuBiB .. 


»» 

2 

„ (Tudiyro carpus) obliqun 

Kami 

Very common 

4 

Aneileina Bcaiiillonuu, [Mnntiumm 


Common up tn4,0n0Jt. 


pcupilloia, Kuylu] 


Above 5,ooo feet. 

5 

„ lineolutiiDi 

, 

Q 

! „ pr utcnsii in 


lime, 


Si irun III x iM>iti je 



’I 

DitliyrocarpiiH, i»:imeulntnn [ruiua, 

Kimdcru 

Common 


Kim th] 


ninibar 

f) 1 

(Jymiohfl n\illuiis .. ... 


9 

„ Clitdlltll 


Jf 

< oinitioii. 

10 ; 

,, bin but a 


n 

„ vuceinoin 


11]id bin 

12 | 

Slieptoliuon vuluhilc ... . . 


Rare 


OR] UiJt 14 —A LIHMACRJS 


1 , 

Srt^ittanu sagittilolin ... ; 


... 


or mot n. -.iunora-; 



1 

JiuieiiB bufoimii . . . 

Slum 

Com m on. 

3 

„ giailCHH 

, , 

, brequent, 

3 

,, eimciumifl 



4- 

„ Willi iclii ii imu . 




Oir Eli U — SMiEACEMi 


1 

Sniilux viHand in, Hoyle . . 

„ ntaevoplivlln ... 

Ivukar tlliilra 

Common 

2 

, . 

. Eloquent. 

;i 

,, Il.fUMlIlltu 


1 

4 

| „ vagina la 


, Rate, China 


OF THE NOliTH-WESTER'S PROVINCES. 
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DIVISION V.—DNDOGENyE—( continued). 


No 

Scientific name 

Vernacnlnr 

Note 


name. 


ORDER 17 — DIOSCOKKACEiE 


I 

l)V09CD\ea VCVBKOlor . . 

Gentf 

Frequent 

2 

,, Bagittata 

Tu i tagui , 

Tubers edible. 

a 

„ pentapliylla 

Mugina mu- 

Tnbus edible. 

4 


mya 

6 

,, dclto (lea . ■ 

Gun 

Above fl/iou feet. 


ORDER 18.—A R( ULEJE 



Tin it i: Dkacun’CIU.K/H 



1 

Aiiaroma speciosa 

Snrp kagogn, 

Common. 

2 

„ JneqnrmonUl 

ft 

Very common. 

3 

,, cos tat mu . . 


Co rn mun, 

4 

„ cnrmtnni 


Common, Jnljr 

5 

Arum hast at uin 

»1 • 

G 

Stuiromatum giittatum 


fl 

Kulndhuugt 

7 

,, pnnctntum ? 

Amorphophnllns enmpa n u 1 a t u a 

Kdln bank . 

3 


Bhnbnv 

Common, July, very 

[Arum cnmpaitnlntnm, Rexb ] 
Typhomnm? 

0 

» ... 




feetid. 


Titian Gat.adika. 



10 

Remobatia vjvipfiia 

Baglipiivljihi, 

Up to 4.GOO fepfc 

1) 

„ ciipilllfeta [Culfidiuni pu- 

Baiij pnid.Ru, 

Above 6,000 f L .ot, floiv- 


nnlmn, Don ? 

ers, June 

12 

Coloeusla Koxbmghii ... 

Jangli gw i a 
Gar pnpnr, 
Gwin kind pii- 

Very cotmnon 

Cultivated. 

13 

,, hnimlenBis 



par. 



ORDER 19 —ORUNIACM 


1 

Acorns cn him ns 

Bach b ij 

Rare, 

2 

Hcuuinpsus offiemnlls, Rothoi offici¬ 

Ilntliniigliya, 

Near Bilim Tab 


nal is, Rovb } 


3 

„ (lecuitiivtiN [ L’cnhoa ilecur- 

Kelmmiyu . . 

Buisitr. 


R1 v ih] 



4 

1‘othofl scum lens 




ORDER 20.— ryi’UACHAE 


1 

Typhu eleplmiihnu 

1’ailcra, pc- 

Bhabnr 

2 

,, ittigml] tollti 

trira 

Marshes 


Born . . 


ORDER 21JUNCAGINACEiE 


1 

Dolamogcton iiutiius ... 


Bhiin TA1 and Naim 
Tdl 

2 

„ mucumatinu 


)> »» 

3 

„ ciiiqmm 


»• l» 

4 

„ jiectlnntuuj 


J» 11 

C 

„ pcifoliiitum 


11 11 






imiA'j.AYAN D1STRICT* 


3H0 


DIVISION V.—ENDOC4MNi30— (rontinneil). 


No, 

Scientific nnme 

Vernacular 

nutue 

Note. 


ORDER 22 —LEMNACR® 


1 

Lenina minm 

1 

lllm bar 

2 

„ (iolyrlnza (ovldc ulnta, lloxb.] 

1 

Kt minis, up to 4,000 

1 

OlvDEIl 23 — tiliAMlfflUR. 

Titmn Onvzi:/B. 

Oryza safciva ... .• 1 Dhnn 

Cultivated. 

2 

Tiudu VitAj-AHunvi:. 

Zen Mays 

Blmtn 

Cultivated. 

i\ 

Coi t Loot vmiL . . 

Lnkoclu’ya .. 

Common. 

4 

| „ gi gun tea 


Incipient 

fi 

Tnini. J'anioije 

Piispalu n longiflorum 

Kuna . , 

Rice Holds. 

0 

Pimicmn (Digilmia) ciuciutum [Ho- 

, 

Frequent 


ylci, Madden | 

„ ifir dintueliyiia ... 


» 


,, octoa tii clivus 


Colonel Davidson. 

7 

Piuncmn (OviUopogcm) acunmiatipfd- 


8 

mum 

XVimcuni (Ecliinoclilon) co’onum ... 

Jangli mandi- 

Common 

0 

„ fninientnccum 

Jlinngora and 

CnHivntcd 

10 

„ homonytmim chauum npliis 

maiulirn. 

Vuy common 

11 

Madden]. 

,, (Hetarm] glaueum 


,, . 11 

12 

,, It alien in 

Kamjni koni. 

Cultivated. 

18 

,, (Viygaiv.i) mUiacenm 

China 

» 

14 

PcimiHetimi trillorum 

J'iinalsiyn .. 

t.oimmin. 

15 

1 Amndine’lrt fietosa [liirsutn, Madden') 


J) 

hi 

,, ncpti'cnaipfinilmi In, Madden, 
Tliyaiinolreini agroatie 

, . 

1J 

Very common. 

17 

Auiipa 

IS 

19 

Tallin Si ii’,ioi m 

Aiachnc fl’iptnthaiimj lio’eUoimiH, f 
Arintuin cynmmilm 

Binniyu & leu- 

Colonel Davidson. 

20 

Taim; Aoiui&Tmi x 
Vilfii e'ongnfcn [.Sporobohm elongutns 

leal Heim. 

Vwy void mon. 

Common. 

21 

Madden J 

Agioatia tilba 


Colonel Davidson. 

22 

Muhlcnbergia nylvatien .. . . 


Marc 

28 

,, guniculala .. 

l’olj JlOgOll fllgllK 


Common. 

2d 

Giwngioliyn, 

25 

Fcrolis latifolm . . | 


>» 

20 

Tin hi. Ahuxdinacjm, 
riiinginllOR Iloxburgliii 

Hichin, iml 

Common 

27 

,, Karlen. 

Knrkii „ .. 


28 

„ ncipidt-iiNiB 

Nnl turn 

Blum Til. 


OF TI115 NOlVni-’WEfcTISHX MtOVINCES. 


SOI 


1)1 V ItiiOtf V. —ENDOW-EN^S-—( continued )• 


No 

Scientific name 

i 

Vernacular 

name 

Note 

20 

ORDER 23 — (iRAMINEJE-(co 

Tinm: Ciir.otui>i./C 

Chloria decora 

n tinned). 

Common. 

nti 

Cynodon dnctylon 

Dub 

Very common. 
Cultivated 

31 

ISIciisinu coracnjLii 

AI aniluwa 

32 

„ Indicn 


Common. 

33 

Tribe AvnMJJ. 

Avenn sntiva 

1 -Tai 

Cultivated, 

34 

,, fatun ... ... ! 

i Jm-nta 

Common. 

Oo 

Trim; Ik^toce^t, 

Poft annua 


Introduced 

30 

„ InilboBn 



37 

„ trivial is 



38 

Erngrostis cyuosuroidea 

,, 

Conunon 

30 , 

„ caudnta 



40 

„ nutniis 


Col Davidson. 

41 

„ nnmbiliR 



42 1 

ciliata ., : 


Common. 

43 1 

„ plmnoBH 


Veiy common 

41 

„ diairhcna 


Col Dav.dBon 

45 ■ 

„ nnrdoidca . . 

, 

Common 

40 

,, oriental is 


October. 

47 ■ 

Koclevin. ermtatti 


Very common, April. 

48 

Dactyl is gloraernta 


Frequent. 

49 

FcBtucft (Brachypoilium) ncpalensis, 


Common. 

60 

Tripogou (Plagiolytium) fllifoinie, 


n 

51 

Tjuuk Bamduseos, 

Arundinarla falcata 

Ringiil and 

Very common. 

52 

(Two narietiVa) 

Thamuocalamus apatbillouis 

NingiU. 

Ring-ill 

Diidfttoli 

53 

„ Falconeii 

Kali ringal. 

Common, May. 

54 

Dendrocalnmiie fitnetuB 

linns . . 

Iih&bnr 

55 

» sp. 

}} 

DbaninB} cultivated 

50 

TjeIBB HOKDKACU JC. 

Lolium temulcntum 


Blnibur. 

67 

Tri ti cum vulgave 

Lnl goblin ... 

Cultivated. 

08 

„ Btriatiim 


Hare. 

5o 

Ilorcleum liexastycbum .. 

3no . . 

Cultivated 

GO 

„ Juii^nlayciiBe [cooleate] 

IJa jno 

,, above 10,000 ft. 

G1 

Tribe Kottro.bjj.iacj m 
Ophiurns perforatua 


Very common. 

G2 

Rottbcollin exattatu 

• •< 

Frequent. 

03 

„ hiisuta 


Rare 

Cl 

„ lievie [Mnesithia Ikvib], 

... 

>> 

05 

Mauifiinua grnmilaris 

• ‘ 

I- requenfc. 
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hima'i.ayan DISTRICTS 


DIVISION V.*-J5Nl)0GUT?iRJ-~( continued ). 


No. 

Scientific name 

Vernacular 

name 

Note, 

CC , 

ORDER 93 — GBAMINIWE -<co 
Trims Axnnoroaopa/n 
Andimu’Ogon, with muiiilr in 
I leteropogan eonto\ tua, 37 

minded) 

Stiudih. 

Kmnai iya , 

Common. 

67 

3, polystneliyiifl, 42 



68 

iBciuemnm corolhuua, 65 

Noniyft 

Frequent 

G9 

Ischfcmoucn specjosnfi, 332 



70 

Spnrliopogon luvolutiiB, 117 



71 

Apouopis hnnaloyensis, 168 


Rare 

79 

Dntimitheiiim IruicifoliuB, 237 . . 


Common. 

73 

„ irncans, 239 


ii 

74 

Tnim; AKDROpoaOKras. 
Uatliratherum aubmuticua 210 



75 

Cymbopogon jmchnorics, 207 



70 

,, dn-tans, 298 


Very common,Naini Tal 

77 

,, versicolor, 301 

Pfriya 

7U 

„ penduhiB, 303 

Com mon. 

79 

,, JwarankuBa, 306 

Minya 


80 

,, Martini, 309 

R lid liar. 

81 

,, flexuoaus, 310 

Rujarn. 

Very common A'mom, 

82 

Andropogon ory thro col eoa, 341 

Cornu on, 

83 

„ punctfttiiB, 343 

Vagrimalai, 

Veiy common 

84 

,, contiovevBiis, 349 

Very common, October. 

85 

„ niontaruia, 852 

SorgJmm halepimsis, 384 


Colonel Davidson 

86 


Common. 

87 

Ancithecum muricalue, 893 



88 

Cliryaopogon camilens, 404 

Giver iya, par- 


89 

,, 'J'rinii, 408 

mal. 


DO 

,, floyleftiWH, 425 



01 

92 

„ cchinulntns 426 

,, villoauliiB, 427 

>1 ■ ■ 

II 

03 

„ glancopsia, 429 


Rare 

94 

„ BuhrcpinB, 480 



95 

,, parvmpica [R h n p h i b 

Pallet y a, chir- 

Very common 

98 

microatacliys,] 431 
Spodiopognn petiolaria, 443 

uulu 

Common , Naini Tnl, 

97 

Aiithiutiria arumlinacea 

Ulhi, kanyur. 

IMinbiir and valleys. 

98 

„ imnlhcrn 

•lyotish-maU, 

Roots luminous 

99 

Inipprata ainndmacca [cylindi iea Lam], 



100 

Saccharum epontaneum .. 

Jlmnnh 


101 

>, Barn 


102 

„ BeniidceiiinbenB 



103 

,, exaltation 



104 

,, Mnnjft 

ErinnthiiB olivacciiB, Elgw. 



105 


Common. 

10G 

,, vulpimis, Edgw. 



107 

>i Rlifoliuna, Nccr. , . 



108 

„ rnfiun, Nees, ... 



109 

„ ruflpilum, Stend. 
Leptntherum Royleanutn 



310 



111 

Pollinis sp. 



113 

Eulalia japotiica 


1) 






or riih xoitTfMVLSTcnN provinces. 
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DIVISION V.—BNDOGRNiE- ( continual). 


No 

Scientific iinnie 

Yernnoulai 

Note 



name 


ORDER 21 —cyperaciu: 



Tuan. Cvrr.m ci .i.. 



i 

Cypcinr (Pycienn) cnpiilmiB ? 



2 

„ tlnijOiiituiB ! 



;s 

i, lingula tus 



>i 

,, iilopcuurouleB ? 



5 

<; 

7 

„ (I'jieviKiua) compvceius 

„ ilifFormiB 

„ Iria 


Com rnrii 

3 

Cypern k nivcim 


Vuy (‘uiniiion 

0 

,i tegelilovinw 

Motlm 

Cultivated. 

30 

„ tumirloiiis 


Common, August. 

U 

,, i ormolus Lliexnstncliyos, 

. 



I!o\-l> ] 



12 

,, nhlbpms 



VA 

„ pu«i!lny [pygmiPti <, Ret? ] 


li 

,, Walliohi.mus ... 



3.; 

„ fimljuatiH 



1G 

1, (liEutuu 


Very common. 

17 

Mariseus eypei iiuib 

1’ n « m o t li a 

Common 



ami uugai- 
iiiDtlia. 


18 

Kyllliigia nionocipliula . .. 

Nnbini 

» 

1!) 

„ triceps 

ff 



Ththi: SerniM Ai 



20 

Ahilgnav.lift monoituoliya 



21 

Kltoi'liarm palustiiB . . ... 



22 

„ uniglmnis 



2<‘l 

ElcoacnuB imita 



2-1 

], capitnta 



25 

ScitpiiB jumiouk.1 [imitiuunj 



20 

i, lacmitriR 

, , 

ISliiin Till 

27 

„ nfltniH [maritimuRj 



28 

IpolepiB Retncca 


«11 

2D 

,, snpina 



an 

„ Rovlei 



ill 

it fcrifuln ... . 


Common, 

32 

Ennlivifltylis pnllcficenfl ... 



33 

i, jitneiformiB ... ... 

, , 

Very common. 




Augufit, 

Hi 

n aubtiiatacliya [coinniunis] .. 


Common 

35 

„ quiiiqiiangnlari b 

>. r 


30 

Erioplioi'uni couioaiim 

Unbar 

Vuy common, au- 




timm. 


Tumi. I Tito i Tint .u. 



37 

Lipocarpha avgentca ... 


Very common, July 




ami August. 


50 


JTTJlX LAY AS - DISTKICTS 


DIVISION V.—ENDOGENiE—( concluded). 
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No. 

Seicnlifle name 

Vcrnaenlar 

name 

Note. 

1 

ORDER 1 —FILICES. 

Tumi: Gu.icui.mue^j 
, Gleicheniadichotaea ... 1 

Common. 

2 

I Thiol Dickbosik^j 

, Woculsia Innoaa 


Rare, Dudatoli. 

3 

! ,, clongata 


Common 

4 

Dicksoma nppeuilicnlata [Sitololmun, 



5 

J iMUItllj 

Tltmn llTMLN'OrilTLTL.t 
IlymenophylUim poyanthw? [evaer- 


Ou trees, Binsiir, 0c- 

0 

turn ? j 

Tmur B(vn,i,i],.fi. 
Da vail ia (Leucoslcgiu) mcmhttmulo’w, 


tobei J. U flatten. 

Frequent. 

7 

„ „ lmmcrsrt 



8 

,, ,, am Uil.ntflhi? 


Rare. 

9 

puidira 9 

,, „ fliUOToph y 11 & 


Common, Binaar. 

10 

[cyatoptena, 
1> C] 

„ „ no losa [A co- 


Rare. 

11 

plioi ns LTesl j 
„ (Kndavallla) divuncata (cle- 


Very common. 

12 

Runs, Madden) 

„ (Miciolopia) Rooktnuna . 


Rim bar 

13 

„ ,, Rpolnncfc 


Comm in 

14 

,, fStenoloma) tennifolm. 

- 

1C 

Tiimr. I’ti iudi js 

Adlan linn lunnlatnm . . 


Common. 

lfi 

„ cuudntum [rhuopliorum 


Very common, 

17 

Swartz] 

„ Cap i Hub- veneris 

Mnbdmlcu , . 

Com m on. 

38 

„ vein stum , . 

Ilansin-J 

J* 

19 

„ pcilnlnm 



20 

ChwllantheB DilJionsjaj - 



21 

„ fin i nosa fdeal bata 

«.* 

Veiy common. 

22 

Onyelunin anrntiim 


Common 

23 

„ jnpoiuemn 

Pellioft [Clunloplecimi] gracilis 


11 

24 

... 

Rare; resembles Cryp- 

2,1 

,, [.VlloBorufl nit I dill a . . 


tograninm criBjw. 

R are. 

2(3 

„ [FlutyIonia] enlomelnnOB 

Dish kuti'n 

On roelca at low levels. 

27 

Pteria (EupleriB) longi folia 


Very common. 

28 

„ ,, cretica 




( , ,, t'liy stcnophylln 

... 

Common. 

29 

„ „ qundri nnrita 


Very common. 

30 

„ (PfCBia) aqmlina 


Very common. 

31 

„ (Camplcria) bunrita 

... 

Rare. 

32 

„ „ Wnllichiuna . 

... 

Common. 

33 

„ (Lltobroehia) moiPCt 


Near Itaingbir, J. H. 



Batten 




It n\ At-AY AN P IS't’UTC'lV 
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DIVISION VI.—A('UOenfiMC— (eonthnicJ). 


‘No 

Sciintifiii nnmu I 

■ 

Note. 



OliDIili ].—El DICES—(continued). 




TUUU, Uj.l CIlM -v 



34 

Wootlwauliti rwliomw 

. 1 


1-mv levels, vci'y com- 


Tnim 

l 

- Aspt.t M) -il 


mon 


35 

AnpUmunn (Euanpleuium) onaitoi- 1 

... 

Common, TUnnar, July 




DIP 


Very common on walla. 

,H» 

>1 


iilteinmiH 


37 


vmde 


Above 12 , 1)00 Coot. 

38 



tiicboumuou 


Common 

:ii> 



l’t RGCtUUl 


Eminent 

40 



Uliimcmik’ 


Common 

41 


>> 

luhu n t a m 


Uiuv 




in mm 



42 



fonfcniiimi, 


l' requeue 

43 



viirmiin 



44 



bnlbifi rnni, 


Have. 

45 


I) 

toiimfiiUiim | 

[coiu.iimmn 

Wall! 


j i 

40 ’ 


(Atliyi’inm) tbelyp l o i* 


('okniel David son. 




units. 



47 

II 


mncio c n r- 


Common. 



pmii [fo io- 
tnnuin AVnil). 




48 



m^vipca 


Oo'onel Davldoou. 

49 

>1 


lihv toiniun 

M 1 

Common 



|.]ii c t i a u,- 
tiun] 




60 

» 

JJ 

ok y p li y 1- 
lmn 


Colonel Davidson, 

r.i 



flinln iutiini, 


n 

62 



llllllll O H 11 III ] 

■ 

I» arc 




| Allaiito.lm ' 
.luHtrali’l 



63 

n 

(Dnilnziuni) pol y p o il i- 

funfira ,,, | 

Common. 



oukii 



64 



maximum 

>1 ■- 1 

„ edible, 

65 


(AnipOgonium ci-cnltu- 

„ not wlihlc. 




turn. 


Itiu c •, Vei y t i ke ABplc- 

50 

n 

(IlcnniUctynm) Cetera c h 


nniin alturnnns 



fCotoi a c li 


Commoji, ivnl|a, Sri* 

■67 

Actmiopteria rmlmtn 

... 

MorpucliU ... 

nagar. 



Tunu; AsprmME 



5B 

l Aapirtium (E otysfciduon )"anv iculnt uni, 

... 

Common 

69 



ilici folium 



CO 

» 

» 

Tluiimioui 

,, 

Above 8,000 feet. 

G1 



nvnlmtinn . 
>'tu info Inn- 


Cummun 

Veiy common 


bn turn. v* all. 



C2 



Ikemittiumiui, 

... 

Colonel Dnvul&on. 


OP THE NORTTMVIW'I'EIIN PE' VINPKf.', 


DIVISION VI.—ACItOODN JR— ( continued). 



Scientific name. 


Vuiincn'ni' 


OliDEH 1.—FI LI OHS— (ouiiliiiiicl) 
Tumi. Asm Hi' j.-(c mclu.letl) 

Ahpiilimn (I’olyfiluihuin) [umtiUum 
((■millin '1 mi) Wii' 1 ) 

„ (C'yitomumi) fnlcntum 

,, ,j iifir fiuyoti- 

llllllll 

MepliTodmm (L.inhuv) patenn 

i, n cammi 

„ „ pidiviim 

n „ ftli't ihiih 

ii „ ''i/r uiehka- 

tuni 

n „ lliiccidnm . 

„ „ Kpinnlohtim . 

n ii sp n Mini 

i, ,, o d o i a t u m Kat 

(ciiociupmii, U K) 

„ „ iimflKtiriOHH, 

„ (EiiiH'piirmliiiin) iiiuhwn 
.< „ emeu 1 l n t n m 

(uruliim, Sieli ). 

„ „ nridiini 

,, „ roollc 

i, (Sagtniii) polymorplmiu . Lui] 

„ „ vuno lo Mini 

„ „ cioutu mm 

Noplnolepis coivlifoliii [tnlJoroRa II. 

K.] 

Olemulro noi lifoi mis 

„ WflUidiii 

'Imnii Pcii.yconih-fJ. 

Polypodia in (Pliogoptoiie) e i nbo- 
HCOllS 

„ „ lllHtHUB . . 

„ (Gomopteufl) uropliyllnin, 

,i „ pvolifernin, 

„ „ lineutmn ... 

,, i, niultitmeu- 

tum 

„ cCiamojililobium) amopiiuni, 

„ „ IficlmojniR . 

,, „ aubamuiulu- 

tiun (nigutum, \vnll) 

Polypoilwni (Ni|i]iobolun) uditaflcenB, 

„ j, lijiqnu .. 

„ , t BtlRIllOBmil, 

,, „ llfisum 

,, „ (llocenlo- 

euui). 

„ (I'liynmtoilt's) 1 i ii e a r e 

[I’lcopcUiB IHldll] 

i. iiorniulc .. 


l'lLqucut 

Vuy common 

Colonel HimiUon. 

Common 
Very common. 
Coniu on 


Very common 
('on mi on 

Vciy common, edible 
Frequent. 


Colonel UavnUun. 
Frequent 
Up tu i.UOO len t 
lime. 

Coinuion 

Fine, Pijwi kotlii 

Common. 


Cow elevations. 

Commo n. 

BluUmr. 

V :il leys. 


Common 

>* 

Frequent. 

Com nioii 

Yuli eye. 

Common, June, 
lime 

Scented fern ; very 
comm on on trees 
Common. 






m 


imt.taAYAN DISTRICTS 


DIVISION VI.—ACROGENiE—( continued'). 


Ho. 1 

Scientific name. 

Vcrnncniiu 

name 

| Note. 


ORDER 1FJLICI5S—(con cl titled) 

Tit inn PonriMuniMJ—(concluded). 


100 

Polypodjiiui (l’Jiyiniitndcfl) membra- 

... 

Common. 


nacomn 



101 

„ „ fc i' i (1 (1 u m 

[osylolmm. Wall] 


Frequent, 

102 

,, „ mn’ftcodon, 


Rare 

103 

„ „ elicnipea 



104 

j> (Dryniuia) piopinqinim, 


Common, 

105 

„ „ nvnlu 



100 

„ ,, f[iic-rci foil uni 


Bluibiir 

101 

„ ,, jugbimUfolmm, 

, 

Common. 

108 

„ ,■ Inmnlayciiflc 


Frequent, 


[vciiuatuin, Wall ] 




Txiim. Giumjiitidi a:. 



100 

Gymnogramma (Reptogramma) Tottn, 

... 

Colonel Davids m. 

110 

„ (Engyinno gram i a) 

Mouse ear 

Vynra ami China. 


VCStlLjl, 

fcin. 


111 

,, Jt Amleifloni, 

. i « 

About 13,000 feet 

112 1 

„ „ javtuum 


Bimav. August. 

113 

„ (Sclligiien) lanceolatn, 


Hare. 

114 

„ „ involute . 

, r 

Common 

115 

Vittncia (Eiivifctftria) clou ntn 


Binsar,' - 

110 

, (Tcomopsra) Bcolopendrina. V 

i .!! 

Biuear, June 


Tiiims AciitosTicnTi.ii; 



117 

Acvostichnin virL-ns 

ft.* 

Bhlihar. 


„ vui deltigemm [Menis¬ 

ci um cleltigerutu, Wall]. 


» 


Tcmu Osmo.s’haci jis 



118 

Osmunda Cl ay toni ana [mturnpta] .. 


Very common 10,000 


„ regalia rar. jnponica . . 


feet Clmupatttt. 

Z19 


Rai e Kliilti lo/joo feet. 
May, 


Tmnii Suni'/TAoia: 

120 

Schi?n'a digitata 


Common, 

121 

Lygodiimi RCiuuUaile , . . 

Mavora, ban- ; 

Bliubar. 



dlinmya | 


122 

,, japimiciitn 

ii • | 

Common 


Tnrnn Makattiaci jh. 



123 

Angiopteris ereefa 

1 

Have. 


Tmnr, OiMiiot;r,ofl8AOLa; 



12* 

OphiogloBBum vulgntum . . 

i • * 

|) 

125 

Botrycliium lunnria 

Ml 

Binear 

120 

„ dauci folium • . . 

IM 

Common, 

127 

„ virginiftimm . . 


Very common. 


vur. lainiginnamu 


Common. 
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DIVISION VI.—ACUOUICN/E—( continued). 



Scientific name. 


Vernacular 


ORDER S— EQUISE'IACUM 


1 Equiactnm debile ... i 

2 „ diffusum, Dan [scope.- 

rium, Wall] 

ORDER 3 —LYCOTODIACE/E. 


Lycopoilnim tenollum 
,, Betacenin 

„ ciicinatum 

„ Bubulifoliuni 


... I Tula muba .. 


ORDER 4 —MAIiSlLIACEiE. 


Marailia qnadrifolia 


Bhabav 
Hill streams 


Very common. 

Rare. 

Jhequent, 4,000 feet. 
Common. 


Bliabar, 


ORDER 5 —SALVINIACE7E 



Azolia pinnata 


ORDER G — CHARACEJE. 


1 Ohara verticillata 


ORDER 7.—BRYACEiE, 


TniDE DlCnANACE/E. 


Leptotrichum inclinatiun, Mitton. 

„ moliiculum, Mittin ... 

lumalayaniim Mitten. 


4 Dicranum hlmalayanum, Mitten ... 


G Didymodoii Iaxifohua 


reflexi folium, Muller. 


Trier LcncounrAcr,^. 


Common in pools. 


Naim T&I and Bhim 
TbI. 


Hoti. 

Common. 


OctoblcphftTiim albidum 


Bhabar. 


Tride XnrcuosTcarAcn.E, 


8 Tortilla equarrasa 
3 „ auomala . , 

10 Ancoctangiuui Roylei, Mitten 

11 „ Thomaoni, Mitten 

19 „ Strnchcyanum, Mitten , 


Common. 
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mar a my u* mxtrtctm 


DIVISION VI.— A( UtOGMiSMS—( rontiiitml). 


No 

Scientific name 

Vernacular 

name. 

Note. 


ORDBU 7 —BRYAC1MS—(continual) 



Tiunn Titicitosi'iiv a cm:—(concluded) 


13 

nymeno'fcyhuimimnntumuui, Mitten, 



14 

,, cur 'jvosbnnn 



IB 

Buvlmla viiienliB 



10 

„ nub-pellucnl’i, Mitten . . 


M * 

17 

„ pmcilcntfi, Mi (ten 



18 

,, mgienema, Mitten 

Desmutodon Lnmcii 



10 



at) 

„ Walli chn 



33 

„ involutus . . 



22 

EuciilypU clhnt.i 




Tninn frHIM MIA OKJ8 



28 

Grunmijiapocaipa 


Rocks, common. 

24 

„ (lthncoimtrium) subsecumlu, 


» 'i 

2B 

Glyphomltnuiu tor tula, Mitten 

... 


Tninn OnTiioTitionACt as 


20 

Ortliotrichum Iloolcen ... .. j 



27 

Mncromitrnim Moorcroftii 


... 


Tmni: TmAMAcr.iU 



28 

Fiuuiria liygromctiien 


Very common, Bum- 




unci. 

20 

„ loptupodn 




Tiunfc SlT/ACIIKACKAl. 



30 

Tayloria iiulicn .. .. 1 



31 

„ (Dis^odon) tend la, Mitten, | 

... 

October 


Tninn IIaitoiamiaoi-as. 



32 

Bartrnmin Ilallcriana 



3!i 

„ leptrnloiUa 

... 

Neai Ithypliyllrt. 

34 

„ aiibpcllucula, Mitten 
I’lulonotia Turneriana 


Resembles „ 

35 

, , 

Common 

30 

,, faloatu ... 

... 

If 


Tnrnn Buy a or a;. 



37 

Mieliehofciio lumalnynim 


IMndari, 11,000 feet. 

38 

Webern olongata 


30 

Bryum All forme, Mitten 



40 

„ argcnfct-nm 

1 

Very common. 
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DlTlSlOX VI.— {coduun'J), 


No 


Scientific name 


Vuuniciiljir 

name 


Nate. 


ORDKK G — lillVAl'l’LH— Ccontiiiiiculj. 
Timti, Bur vcL.i.—(conclude*]) 


•11 

Bryum 

Iieiniaplniii iciiin. 

40 

i) 

ulpmuni 

4'i 

it 

eemmnn 

44 

a 

Wav mum 

4’i 


tm l>inntmii 

4H 

»» 

riiKcmn , 

47 

n 

ncpalonso 


Common. 

J* 

Common, summer 
Very aninmon, Bura- 
im-i 

Common, Bimimer. 


Tjimnr IFyc.vu i x 


•CS 

40 

5i) 

51 

no 

r/n 

M 

55 

56 
67 
63 
f> a 
GO 
«l 
«2 
03 
04 


T'aluonirv nilnutn 

Hypmun a-pciUntnm, Mitten 
,, Buehnnani . . 

„ camcialum, Mitten 

„ kn mount use 

,, p lUlKHU n 

„ ruaiiifoiine 

u cimiuni tut um 

„ Ulichuiin 

Motioriiim sijiuvrosnm 
Steicoilon I'oinlciioitus, Mitten 
„ uipt-ratns, Mitten 

,, taMranieus, Mitten 
„ phentus [Neckciu] 

„ pmicpuis. Mitten 

,, iiiiiC’oearpnfl . 

tl sei ml a, Mitten 


1 Common. 

| Ditto, Bummer. 


DinSli, 8,500. 


'L'mnr. Ni'.CKv.n 

G6 Ncclcorn, Stracheymm 

GG ,, creimlutn 


Titinr Lnjcanor.Tici.iu 


G7 

GS 

GO 


Ileilwluia ntlcnn&ta 
T.cm'oilon secuinliw 
Cry pliicn conuavifolia 



, Above 10 , 000 . 

1 Conunon 

D mnar June. Corn* 
nion 


Tm iii: Ltsiu. icimi 


70 

71 
7 a 
78 

74 


Anomoilon tri'ti-i 

„ aontifoiiin, Mitten 
TrnclijrpuR lilnn-liis [Neckem] 

, Bnchnnnni [Netkei 
Lenkea scopuIn, Mitten .. 


*] 
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HIMALAYAN DISTRICTS OF TUB N.-AY. PROYINCRS, 


DIVISION VI.—ACJROdENill—( condmlal ). 


No. 


Scientific name 


Vernacular 

name 


Note. 


ORDER 7 — BRYACE-K—(concluded) 
Tinni) LrsjiKA ok^j —(ccncl u tied) 


7B 

7G 

77 

78 


Lcakea 

it 

II 


Wallichii [Ilypnu n] 
nBsmiiliH, Mitten 
haploliymemum [Ilypnimi] , 
eyinbi folia 


On trees, May. Atdeot 


Common, May. 


Trihf Mxiaol./e 


70 

80 

ei 

82 

83 


riHaitleus sylvaticiiH 
„ viridulus 

Mimnn rhynclmphoium ... 

,, tricliomnncfl . . 

Mmndelplius luimi (hails 


Common, Hummer 


Tiunn Uvroi'TOKYcuAej x. 


84 


Cyaihopliarmn intermedium ... ) 


Tju nn Pi,i ytmciiaci.vb. 


85 

80 

87 

88 
80 
IK) 
01 


Atriclmm llaviRetnm 
PogonuLuin itlmalaynumn, Mittcu ... 

,, liiiciOHtomuin 

„ nlonlcH . , 

,, fuficntnm, Mitten 

Polytriclmm periduotmlc 
Lyellia cnapa 


ReRunblca nraigeruen. 

», i, 

Ground B n.sar, April 

„ „ » 


CHAPTER V 11 T . l 
Scientific Botany— (continued). 


CONTENTS. 


ASTs found m Kimiaon, Gnlmdl and (he adjoin ,„g poHs of Tibet 
(now Ocneial) Kwfcanl Strachey and Mr Wmlcvboi tom 


C.ijitam 


The following extract from Hooker and Thomson’s “Introduc- 
t<u T IWy* to ilio Flora Imlica ” regarding flic value of General 
otracheys and Mr. Wintm bottom’s botanical work m India .appears 
<o bo a fitting introduction to the list of plants discovered by tham 
in fCumaon, Gurhwal, and in the neighbouring purls of Tibet. 

f ‘ Tllc collection distributed by Captain Shuchcy and Mi. Winter- 
bottom consists chiefly of the plants of Kuimion and GavliwM, and 
of those of tile adjacent parts of Tibet. Captain Richard Ktinchey 
was appointed by the Indian Government to make a scientific 
survey of the province of Rumaon, and was occupied on tho task, 
about two years, during which time, in addition to tho important 
investigations ill physical science which occupied his attention, he 
thoroughly explored tho flora of tho province, carefully noting flio 
range of each species. He was joined by Mr. Wintorbottojn in 
1818, and they travelled together in Tibet. Their joint collections, 
amounting to 2,000 species, were distributed, in 1852-53, ta tho 
] lookonauHerbarium, the British Museum, the Jbinuaxui Society, and 
some foreign museums j and the scientific results are now in course 
of publication. The beautiful preservation of the .specimens, mid tho 
fullness and accuracy with which they are ticketed, render this 
hoi barium the most valuable for its size that has ever been distri¬ 
buted from India.” 


The original printed list was put into Mr. Duthic’s hands by 
General Stracliey in 187(5,shortly before atmting for India to take up 
Iris duties at tlio Salniraupur Botanical Gardens. Not having suffi¬ 
cient time to revise the whole of it by an examination of the specimens 

1 The materials for tin? Chapter rreifi plsrcd ni my tl'sjwntilby Major-General 
It Stmohoy, ftnrl have been edited and ana need by \li I<\ Jhitlue, Curator o£ tlio 
15olanic.il Gardens, Saluuanpur. ' V ige G5. 
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preserved in 11 ic Kew TTeihaiiuin, his notes were left behind to bo 
completed by another hand. These note? together with the single 
copy of the original catalogue were mining for a time. The 15 
however was found, and since tin'll Mr. C. 13. Clarke lias under¬ 
taken to reviso it up to the end of the Polypoid la', as well as tho 
willows, the grasses, and tho two families of Urtiecuxie and 
Pipcraccie. After completing the revision of tho polypetulou.s 
oidors Mr. Chirico lemarks, '‘I may add that the only use of the 
abovo verification most lie to show how very good (lie names in tho 
list are j it would ho useless to carry it on fiirihor, for in tho next 
cider (as Couijiosilai ) it would las hotter to name up the Herbarium 
by the list than to reduce the list by the Herbarium. If or unlesfi 
tho ordui has been specially worked up, as to the Indian plan Is in 
the Herbarium, it is not so carefully borlod out as were tho 
Struehey and Winterbotlom plants originally.” 

Tho following explanatory notes by the same botanist should 
also be recorded:-—“ In the above reduction all that is asserted is 
that I have seen the ticket of Struehey and Winterbotlom copied 
on tho left-hand side of the page, and that when 1 saw it, iL was 
in tlio new himdlo having tho name on the right-hand side: nothing 
beyond this. As regards the missing tickets, it appears that some? 
of the common plants (as Xeluwbium, &c.), wore never laid in. 
Secondly, that where these were duplicates of the same plant under 
several number*, some of the duplicate numbers were distributed. 
Thirdly, that some of the fragmentary or critical species were set 
aside and named in MS. on the sheets, no printed ticket I icing placed 
on the sheet, but the name being earned into the printed list. 1 
only discovered this in the beginning of beyuminosm, and have 
found several of the written-up sheets since. They are among tho 
most important to find ; but without printed tickets they can hardly 
be found in a Herbarium of this size unless they are lighted on by 
a fortunate accident. Lastly, after these three causes have been 
allowed for, tlieio arc certain plant*, as Alumna atropurpurea , which 
I cannot find anywhere, though I have made a special and long 
search for thorn. I can only suppose that Mttcnna atropurpurea 
was named on a flowering specimen or fragment that it was consi¬ 
dered useless to paste dawn-” 
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The arrangement of the revised list has boon made to cm respond 
with that of the Flora of British India, as far as flint work has boon 
completed ; the names of many plant* have consequently been 
altered in accordance with the nomenclature adopted in that work. 
As the reference number of each species in the original catalogue 
is given in column 2, the old name is not added except in the 
case of plants now referred to a dillerent genus. 

As the reference number of each species in the original cata¬ 
logue is given in column 2, the old name is not added except, in 
the case of plants now referred to a different genus. 


ABRUKVIA'CIONS USliD IN THIS LIST 
In C'oiumn a, 


II. for 

herb 

. S. or Sli 

for 

Bhrub 

H cr „ 

cu-oplng herb 

. S II 

tl 

herbaceous sin ub. 

II 11. 

flouting herb 

. S. V. 

>1 

parasitical slnub. 

n. tn 

prickly herb 

. S ae. 


climbing Bhrub 

II sc „ 

c milling herb 

. S T. 

J* 

ai b uchcmt tibl nb 

Herb S &, W per her our min o£ btrachry ami \Y 

Lille rbaUiun. 


In Cuj.uwn 5. 



III for blue 

. . Or. for 

orange 


Sc for Hcurlut. 

Hi. „ biown 

•• Pk „ 

pink 


VV. white, 

Gt. ,, green 
Li, „ lilac 

... Hi „ 
... Ii. 

purple 

led. 

... 

Y. yellow. 
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Lid of Kinnaan 


Name 

£ d 
ja - 

gEff 

5 "O 

B * 1 

a « a 
fegi 
•S» fe 

H 

£ 

Q 

M 

U, 

M-f 

C 

4^ 

1 

m 

Height of plant 

Colour of flower. 

Time of flowering. 

Locality. 

I. — BANUNCULA* 
UMi. 

1 Clematis. 







inontnnft, Hum. 

(7) 

>S, sc 

10'—12' 

W. 

April 


riu. major 

(74) 

S, so 

10'—30' 

W. 

Slay 

Mtiillul) i Puts, 

buibcllatn, Edgem ... 

(5) 

S BC 

G' 

Y Pr. 

Mny 

&c 

Dw cilijMadliaii 

giata, Wall. 

(12) 

S 8C 

10' 

Y. Gr. 

October . 

Pass, 

Gouriftnu, Ro.rk 

(a) 

S BC 

10' 

Y Ur. 

Dcceutbci, 

Kola-dun, Kap- 

jiubcrnla, Iff. .j T. , 

(14) 

S BC. 

10' 

Y. Gr. 

Match 

Outer hills. 

oiientalis, L. ... 

var no u if alia 






Uk liinm th 

Cl & 4) 

R. BC. 

2'—3' 

Pr, 

August ... 

Milam, Niti 

nutans, Boyle 

(IS) 

S HC 

10' 

Y. Gr. 

March 

Laptcl, Gnjfi 
Outer hills, 

acuminata, DC. ... 

(0 

S. BC 

0' *-8' 


July 

Uhliimntli 
Naini Tdl, llin- 

con nut a, DC. .. 

(2 & C) 

R BC 

G'—8' 

W Y 

J u l y-A ii- 

Bar 

Njuni Till, lid- 

Bucimniniiniifl, DC 

11 

S' BC 

10' 

Y Gr 

gnat 

October .. 

lam ltiver, &c. 
Almora, &c 

gievndlom, DO. 

10 

S BC. 

8' 

Y Gr 

December, 

1 Jial, &c. 

2 Anemoae. 







albaiut, Ster. . . 







rupniolii, Dumb, ... 

1 

ii. 

!)" 

VYli. 

lime 

Pi nd a r i | 

vilifolin, Hum 

8 

TI 

2'—3' 

Wh. 

Inly 

Png i la 

Nui in Tdl, &e , 

obtusllobii, Don. 

4 

Ii. 

3" 

Wli Rl 

June 

Nannie. Ilain- 

viu. ffovauiana, Wall, 

0 

n 

3"—6" 

(Ji Pr 

August ,,, 

Roniitrns, Pint- 

rupostris, Wall 






ktin. 

vlvnliu.it-. Hum. 

8 

ir 

ft" 

Wb. 

August ... 

liilnin 

vur Insptdn, Wall 

7 

It. 

1' 

Wh. 

Mtiy 

Naini Till 

jiolyantlies, Don 



... 



M1 

vnr iiIlona, Boyle . 

2 

ii 

1'—1J' 

Wli 

May 

Pindari, Poglla 

navel BflUluni, L. 






P imk lin. 

tetrnsepnln, llotjlc ... 

. . 



Wh. 


■ a. 

elongula, Don. 

6 

ii 

1'—2' 

Tune ... 

Clicclmm-khnl, 
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Vlttfil*. 


o ] 

a ; 

‘o 

ua 

O 

CO 

c 

o 

a 

<5 

o 

a 

cf 

o 

<Zj 

H-i 

.5 
§ 3 

S “ 

Ti o 

Z-3 

s 

lhm&- 

hit/a. 

Tibet. 1 

-, 

Remarks 

3 

& 

Boi eat 

5, n— 7,500 

it, 




Do. 

a — lo.ono 

it. 




Do, 

8—10,000 

n 

... 



Open bushes .. 

4—0,500 

ii 




Do. 

2 5—3,500 

R 




Do. 

0—4,500 

11. 




Open 

11,500—15,000 


1). 

*• 


Open bushes.. 

»-4,500 





1’oieat 

7—8,000 

11 


... 


Do. 

7—3,000 

□ 




Open buBhcB .. 

.3—0,500 

Ii. 




1)0. 

4,500 

It. 









Herb. Wintcrb,, Nos. 787, 770. 

Rocks 

10,600-11,000 

R. 


... 


Woods . , 

5—7,500 

R. 

* mt 



■) 

r 8 — 0,000 

B. 

. . 

... 


S Open 






3 

( 13—15,000 

... 


T 





... 

« i . 

Herb. Wlntab , Ho 130. 

1)0. 

, 12,000 

R. 


... 


Do 

7—11,000 

B 

b. 



Do. 

. 10,600—14,000 

It 

n 

T. 



ff| 




*=A. jjohianthea of Herb. Winter!). 





... 

Herb. Wintcrb. 

Woods 

10,000 

It. 

... 











111M Cl. AY YY lUSTKIUra 


‘J 08 


List of Kama on 



5 h 











tn 


JJnmo 

B 1L 

U 

o 

| 

»-« 

O 

«3 

H 

j: 




fcX) 

p. 





£ Sg 

o 

'3 



h 


r ^ ^3 

t- -k dJ 
dl- ' *■* 


1 


Cj 

3 

1 



K 

►H 

5 


1-1 

3 Thfilictrum. 







clcKiU\9, Willi 

a 

I! 

1' 


•lime 

ViiUm Mivev ... ( 

platyem tmm, i 'J. 

i & 1:1 

II 

■r to s' 


.Inly 

Milam 

rcniloiint, H ull 

10 

ir. 

•i' 


.lllUU 

Halnni Hirer .. | 

panel lloruro, Hoyle 

r> 

li. 

2’ 


.inly 

1 

l’i li & (1 on i 







Hivtrs 

pcdimcnlntum, Rtigm , 
alpimini, /.. 

' 





i 

Mir, netntle 

a 

ii. 

.1"—4" 


July 

PilKlll)’, I loll,I 




a"- 4" 



1(11 go, 

„ mirroptn/Htnn. 

l 

ii. 

., 

Au,usl . 

Bin j i lc ii n g ■ 






July 

1‘llJlR, S.K 

1’iintinluiiini, II ail. 

9 

ii 

!'■ — 2 X 

Wh 

Ntiim Tit', 8tv , i 

Hanicula forme, I). 

7 

ii 

j' 

Wh. 

July 

Naim Till, Ac , 

javauicu n, JU 

8 

ii. 

2'-4' 

Wh. 

.M uy 

Ptt'iili 

foluiloaiim, li I 1 . 

n 

n. 


W. I’r 

July 

N ft' ni Till, Ac. , 

lnmuH, L. 

12 

ii. 

2'—3' 

... 

AllgUBt ,,, 

Niti, Lap tel . . 

4. Callianthemum. 







csichcmiruuurn, Camlt, 


ir 

2" 

Y Pk. 

.1 uno 

Piiulni j, Horn- 1 







|W IV R, 

5. Adonis. 







chvyBocynthus, ft/. 

T 


U. 

9" 

Y 

July 

ibijhuti 

6. Ranunculus 







JiquaLiUc, J, 

i 

ir. n 

] ' _ o' 

r wu 

August , 

Bin plm, Gyii- 






Si'ptumliei, 

nima 

■Cymbal ur ire, Pitrsh 

21 

II Cl. 

1" 

Y. 

(riigc Valleys, 

p ill did Inn, C *1. MCl/,, J 

18 

11 

ir 

Y 

August . 

BompvftH, Niti 







Puts 

vav. 

13 

II 

G"—9" 

Y 

September, 

Shuiigelm Ac , 

lobntus, Jticq 

,1 & 110 

11 


Y. 

Sop tew Liu .lbu pliu, Uiigv, 

liypu bur oils Hof lb. .. 





. 


VAi' urt!mis 

On 

I! 

Y 

St-pf-emliev, 

Topiriliiiiigik , 

„ tfifltcnns . 

21 

11 cr 

a' 

Y 

Septunliei, 

Tuiudliimga ,, 

Cin crop by 11 ob ( L, 
nlliiita, Hr 

15 

ii. 

0"—12" 

Y. 

Juno 

KnlMrn 

1 11 rtoll us, Itoi/lc 

1 

■1 

ii 

G" 

Y 

August 

BaijiUimglVas, 
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Phiiils —(continued). 


1 

UA 

O 

CD 

J 

4* 

1 

V 

t* 

0 

Jfniiri- 
fa i/a. 

-w 

.3 

H 

Remarks. 

*w 

.3 

3 3 

S “ 

rt cj 
? £ 

- .j 

K 


>, 

c 

Open 

11,POO 

H 




Do 

11/lUU 

ra 

ii. 



Woods 

8—10,000 

m 

m 


= Thnhrtnnn No 10 , m Iltvb S. 




m 


& W 

On rooks 

7,500 

n 

B 





■ 

i 


Herb. Winter!* No, 53. 

Open ■ -j 

13,500—15,000 

it' 

D 

T 

> 






( s= Tal/nmnn, & No 703, Ueib. 

Do 

11—15,000 

u. 

. 


( Winteil). 

Dailies 

i—8,000 

it. 




Outicefi 

7 — 8,000 

K 

H 



Woods 

8,000 

II 


, ! 


Open 

—7,000 

El 




Do. 

9—1(1,000 

H 

D 

T. 


Do. 

13,500—14,500 

it. 

I). 

1 


Wet, open ... 

15,500 



1 

- A.pi/rouiicfi and Trolhus No. 2 






in Herb S Sc W. 

Ponds 

, 11,500—15,500 


D. 

T. 


Near water ... 

, 11—15,000 



T 


Open 

] 1—17,000 


D 

T 


Iu water 

14—15,000 



T. 


Open 

. 11,500- 15,000 



T. 


Do. 

14—15,000 



T. 


Do. 

, 14—15,000 



T. 







Herb Wijiterb. 730. 

Do. 

11,000 





Do. 

14,700 

it. 

... 




52 















hirteVluD vur. 

5 

II. 

i"—U" 

Y, 

Juno 

Kftlliain 


0 

II 

&" —g" 

Y 

Juno 

J/ihur 

l) 

8 & 3 

II 

2" 

Y 

Juno 

Bill am, Pi ml nr i 
Valley 

)) 1 1 ’ 

1G 

II 

0"—d" 

Y 

August , 

Pomp ills 

jf '' * 

17 

II 

o" 

Y 

A iigiml 

Bompids 

peeler atiis, /-. 
diffuBiie, JlC 

13 

II. 

2' 

Y. 

Bcbuiury, 

l’l iu tin, A1 morn, 

vnr. mirths 

i’o 

II 

3’—G" 

X. 

•Time . . 

I/ilmr, Cliuuii 
Pass 

„ of if rot ns 

11 

II 

r— 2' 

Y. 

June 

JlllfCHIll, &C .. 

lastuPi Walt. ... 

12 

II, 

9'—3' 

Y 

l'clmmry, 

Common . . 

flnccitluB, ///. <5 2’., 

2 

II 

r~i" 

Y. 

Mny 

Lilli nr 

avveiiGiH, L. 

14 

II. 

i'~i.y 

Y 

b’eb) nary, 

Almoru, &o. 

7 Oxygraphis. 







glacial] b ( Bunge 

1 

II 

3" 

Y. 

July 

Bar j 1 1c n n {{ 
Puss 

polype tain, Ilf. $ T., 

2 

21 

3’' 

Y. 

May 

Cluunpwa, &e. 

8 Caltha. 







ptiluBtiid, L. . . 




... 



var. (find in mi a . . 

1 

II 

0"—Ifi" 

Y 

May 

Mudlini 1 Pass, 

3 , IJi/n/tlctnls ... 

2 

u 

2—3' 

r 

May 

Jlmru 

'9. Trolling. 







ncnulis, Iiiutl. 

1 

II. 

0" 

Y. 

Juno 

Pinclari, Kulha- 

i'll 

pumihia, Don. 

2 

II 

r— 2 ' 

Y 

August .. 

1 <ti 

B n r ] i 1 j & n R 

PllBS. 

10 Isopynnn- 







RinndHIoruni, Fisch 

2 

ir. 

3'—0" 

Bl. Or. 

July 

Miti, Topi- 
(iliuiign 

far. Tnwrojihylhim... 

1 

ii. 

3"— G" 

Bl. Or. 

J mio 

Piiulari, &o. 

11 Aquilegia. 







vulgai in, I. 




... 



var. pit bt flam 

2 

if 

r—a' 

Pr. 

July 

Naim Tal 

„ pyrenatca 

1 

ii. 

2 < 

Fv. 

J nno .. 

Patbnlcori 
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Plants —(continued), 


6 

& 

'5 

m 

o 

LQ 

P 

D 

H3 

PI 

O 

U 

o 

> 

o 

si 

«-» 

a» 

© 

m 

.5 

s ^ 

0 © 

ct y 

k J 

y 4* 

w 

IIm 
In, 

| 

tS 

id- 

!>< 

b 

e 

1 M 

• £ 

1 

Remark?. 

Open 

10,000 

11 




Wet 

9,5U0 

U 




Open 

\ 1,000 

LI 

... 



Do 

J 4,/JO 0 

II 




Do 

14,500 

11. 




Fields 

1—1,500 

1£ 




Open -l 

7,500—10,000 ' 

n. 


... 


Do. 

C—0,000 

1 R 




do 

3-7,000 

K 

... , 



Wet 

10,000 

! H 




lields - ^ 

0,000 

R 


! 


Open 

14,500 

1 

i R 




Do. 

12,000 

R 


4 

= CalUanthemwA No. 2 iu Ilorli S. 






»ndW. 

Wot, open 

0,0(10 

it' 

' ’ 

... 


Do. 

8,(500 

it. 


... 


Open 

11—12,000 

R 


*• t 


Do, 

10,000 

R. 


IH 


On iookfl 

11,500—15,600 

1 

D 

T. 


Do. 

11—1,1,000 

II 


Mb 


Woods ,.J 

7,600 

R, 


lit 


Open ... 

10,GOO 

R. 
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irrMA'l. V.YAN 3>J8TniC'T» 


Lht of Kuuiuon 


Name, 

M i 

O £ 

f £ 

g 1 

a&| 
S'O ts 

gas 

•2 2 S 

H 

Hal at of growth 

g 

& 

o 

£ 

ijj 

a> 

w 

Colour of flower. 

. [ 

& 

• H 

<u 

* 

O 

a 

O 

a> 

a 

H 

Locality- 

12- Delphinium. 







ileuudntum, 1V«17. 

a 


2 1 —3*‘ 

111. 

JllUC 

“Kami 'fin, Ac, 

cieriikiiiii, Jrtci/. 

10-18 


a'—a" 

2"—3’ 1 

Ill 

August 

liuptel, Niti, 
Gugc. 

datum, Wall , 







var I'anv/tci/hjiihum < 

O 

H 

»' 

l’r. 

August ., 

Ihilniu lllvcr 

vcHtitmn, Wall 

7 

II. 

1' 

Gy 

August 

Tolu 

cimlimirtanuni) \VaU. t 

5 

It. 

]' 

Gy 

August , 

IUiriikiiugVasK, 

vur 

0 

11. 

_2' 

lil 

Septnnljur, 

I'llllllll) . . 

lirunonianmn, Hoyle 

4 

II. 

2' 

HI. 

Aug list 

llurjilciiugl'flRH, 

13 Aoonitnm- 







Lyeoetormin, L. 

4 

II 

ft' 

1M 

Muy ,, 

Mi'ulhilri I’aiOf, 

ferox, Wall. ... 

fl 

II. 

3'—4' 

1)1 

August ,. 

Jiarilkaugl’uBH, 

l'liulllll 

Napelliis, L. 
vui.M iiltifuhm 

fi 

II 

8" 

lil. 

August . 

HarjikilugHuss, 

Q 

ir 

0"—12" 

HI 

September 

lap tel, Mil ii in, 

hctcropiiylluin, H'nW., 

1 

H. 

2' 

HI. 

July 

l’inilai'i,Milam, 

14 Actcea- 







epicatn, L. 

III 

ii 

2' 

lVIi. 

May 

Kulluira 

15- FsBOiiin- 







flinodi, Wall. 

... 

ii 

a'—a' 

H'h 

May 

Mitini Till, Ac 

II,- MAONOLIA- 
U15.1S 

1- Miclielia- 







Jl isopn, Ham. ... 

■ ■I 


50' 

Wh. 

May 

Gugnr 

III.—MEN'ISVEll- 
MAClOC 

1- CoODlllUfi 


1 





I auvi folios, I). C. ... 

1 

1 

20' 

Cii 

March ,,, 

Outer hills, Al- 
moi ii, 
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Plants*— (continued). 













IT IM A L A Y A N I) I ST II t CTS 


41Jt 


LiU if Kumuon 


Nnnio 

|,2 

& 

rt ^ 

& s 

c S o 

,2 o S 
■t a a 

S a a 

ns s 

w '—'■w 

W 

Habit of plant 

B 

1 

M 

'S 

3 

’a. 

K 

Colour of flower. 

to 

.3 

CJ 

u 

if 

o 

OJ 

a 

H 

% 

o 

1-1 

2 Stephanie- 







horuftndifolia, Walj >, 

3 

IT.po 

• •» 



? 

cli garia, Hf T. ... 

2 

II BC 

2’—3' 

I’k 

June 

Knfclji, Kcc. 

rotuiukj £. ... 

1 

II BC 

W' 

Or. y. 

May 

Bagesar 

3 CissampelflS' 







Purolin, £ 

... 

S SC. 

G ' —8 ' 

Gr y. 

May 

Alnmra, Biige- 

oar 

IV.—DEHCBMDA* 
CEAC. 

1. Holbiallia' 







Inti folia, Waif. 

1 

8 sc 

16' 

£s 

April 

Sluimkct, &c.. 

vur. anguxU/iilui ... 

? 

s Bc 

15'—20' 

«u 

... 

ISmaar 

S’ Bei'heris, 







ncpaleiiflis, Kpreng ... 

] 

Sh. 

6' 

Y 

February, 

BiiiHar, &c 

VuljJftl'lB, L. ... 



... 

i«i 


vai oretiea .. 

11 

Sh 

G' 

Y. 

May „ 

1‘imluil, Bum 

umljcllata, Wall 

10 

Sh 

20" 

Y 


Ihiiili 

ambits, D. C. ... 

2 & 5 

Sh 

8'—12' 

Y 

April-May 

Bin Bar, N a 1 n i 
Till. Dud a- 
toll 

vur, iloribunda 

3,4 & 8 

Sh. 

10'— 12' 

Y. 

May 

D\rnli, Niinnk, 

Lycuun, [tvi/lo 

7 

Sli 

O'—10' 

Y, 

April 

Bazi, NaiulAki 
Ihvoi. 

ashmen, lim'b. ... 

C 

Sh 

o' 

Y 

April ... 

Alniorn, &c, 

conciDim, II, f 



... 

•ii 

*0» 

vtir 

0 

Sh. 

n' 

Y 

% 

Knzi „. 

3, Podophyllum. 







cmoili, Wall* ... 

IH 

II. 

i '—r 

W. 

May 

I’mdftri 

V.—NYMI’II/GA- 
C1L M 

1 Nclumbimn. 







ppcciosum, Willd 

~ 

H 


W. 

August ... 

Blnm 'Tnl 
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Plants —(continued). 


6 

o 

to 

■H 

O 

1 

+a 

•3 

a 

6 

Cl 

t* 

o 

-O 

d 

0* 

■H 

a 

§ £ 

IS 

a 

n,m4- 

hnja 

*» 

Q> 

^3 

H 

Remarks. 

g 

-- 



5,000? 

R 




Open 

6—7,500 

It 


.. 


Poreflt 

.1,000 

R 




Open ... 

.1—0,000 

R 

... 

... 


Open w coils 

5—7,500 

R 




Purest .. 

1,000 

U, 


... 


Woods 

G—8,000 

R 

... 

... 


Open 

10—11,000 

b! 

ii. 

... 


Do. 

0—10,000 

ii 

B 

... 


Do 

0,500—10,000 

u 




Do. 

8—10,000 

R. 


B 


Do. 

3,5—9,500 

Ii 

M' 

... 


Do 

2,5—7,500 

R. 

... 

... 


Woods i., 

9,500 

R. 

... 



Open 

10,500 

R. 

... 

... 


In water 

4-5,000 

H. 

<•* 




In water 


4 - 5,000 











IIIWyLAYAN DISTRICTS 

List of JCumaon 


*116 



U 1 

M.B 




■ 










a v 

iS 


5 



Nnrae. 

s£J 

fc 

o 

fci 

4-1 

1 

cn 

o 

■s 




- 2 £j 


+3 

f 

| 


a 

o 


a “ 

w 

td 

o 

O 


3 

VI—PAPAVKBA- 







CEAi. 







1. Pap aver. 







dubhmi, D 



l( 



IH 

vav, iau'ii/fituiii ... 

i 

II. 

i'—a' 

B 

tfaveli .. 

Altnora .. 

soinntfeuuu, 

2 

II 

H' 

\V. 

February, 

OlltOI lulls 

2- Argemone, 







mcxicniifl., J, ... 

4 

It. 


y. 

February, 

L’laiiiH, Bbiibar. 

3- Meconopflis- 

aculeatft, Raylc 

2 

II. 

l'-lj' 

Bl. 

July 

Bftijiluii*B,Klfci J 

robust a, BJ T. „ 

I 

11 . 

2' 

1 

August 

MamiU 

4- Stylo phonim. 

Inchico idea. Death. & 


ir. 

9" 

H 

J uue ... 

1 

Ilogiln .. 

Jlari- 







VII.—FUM ARIA.- 







CIBAi. 







1 Dicentra' 

BcnudoiB, Wall*. 


ii 

3'—4' 

■ 

August .. 

Jugesar below 







iii ns nr. 

3 Corydaliu. 







rnttnlolm, Sibth. 

7 

JT. 

0 " 

y. 

June .. 

Divill 

ciishnuriftna, .. 

2 

II. 

3" 

Bl. 

May 

MiLdlmvi Pass, 

el egnm, D'atf 

G 

II. 

fl" 

y. 

August .. 

Bur] ikftjjg Push, 

(loviiiunxui, Hr i&, . 

tlbatien, Ilf T. 

0 

ir. 

S" 

y. 

May 

CluuniiwiL 

1G 

ii. 

3" 

Y. 

August 

Lairjnr ... 

Maoicroftiiinn, Wall , 
U ottadilkov iVjSc/iron 

4 

n. 

1 '— 14 ' 

Y. 

July 

Rjmkim 

12 

ii 

14 '— 2 ' 

Y 

Beptcinbei 

Kymigar 

rrunosa, 

!» 

ii. 

l'-lj' 

Y. 

July 


var. vMjtntins „ 

10 

ii. 

J'- 2 ' 

Y 

August 

Rilnni, Nltt .. 

„ tlltnU .. 

i.V4,r 

ir. 

g"_ 4 " 

Y. 

August, | 

Ban i bang PnBH, 
Kaln jnwnr .. 

enmuto, 

8 

ir. 

a'-a' 

Y 

July 

Clmiir, IC a i a- 





in until Pubs, 

oliferopliyltn, DC .. 

1 

ir, 

1 '—3' 

Y 

Juuo .. 

lMnsur ... 

mcitolin, ll'irf/. .. 

fi 

ir. 

i'-M 

X 


? 

Oul) el In, tu, Edijeiv, .. 

IB 

m 

2' —O' 

Y. 

August . 

. NUi 
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l J h<n(i — (continued). 


o 

o 

fc> 

o 

rt 

Uiind- 

>/> 1 tt 



I 

m 

O 

to 

a 

.2 

jw 

■3 

1 

3 

is 

£ a: 

0/ 

a 

S 

ft 

tg 

a 

H 

Remarks. 

Fulda" 

1—5,500 

ii. 




Cultivated ... 

14,000 

R. 

... 



Ojion natura- 

1,(100 

H 




h/ed 

Open ... 

11—in,500 

» 

D 



Do 

8,000 

K. 

... 

•• 


Eo. 

11,000 

11 


... 

= DieivnustiffUM faclvcaide*. la 

Shade ... 

5—7,000 

ii. 



Herb. S. & VV. 

Woods 

8,500 

Ii. 




Open 

10—12,000 

It. 

... 



Do 

13,500 

ii 

... 



Eo 

12,000 

H. 

... 



Ito. 

17,000 



T. 


Eo 

13,500—10,000 

... 


T. 


Do 

15,000 

.. 


T. 


Do. 

10,000 ? 

R. 

... 



1)0 

11—12,000 

Ii 

D. 



] EO. 

14—15,000 

R. 

E. 

... 


Woods .. 

0—8,000 

K. 

1 



liocite 

7—8,000 

Ii. 

■ 



Open 

10,000? 

Ii. 

m 

ID 


Eo. 

8—11,500 


r 




53 








as 


TtI'M \'IjAYAN DISTRICTS 


Jjisl Of KvmilQU 



1 k 








rd 


w 

fc’n 

a 


Manic. 

3 k. 3 

b 

o 

t- 

to 

1 

Ti. 

V 

o 

S 

k 

0 



2 5'5 

A 

O 

-*-2 

o 

s 

0 

•rt 

o 

fe 


u. 

■1 

t* 

tu 

5 

1) 

3 

1 



« 

W 

o 

Q 

S 

o 

i-3 

3. rumaria 







parvlllova, hum, 

,,, 

II. 

, f 




vui 1 l tiitnn/n 

... 

s"—iy" 

R. 

January • 

Plain e, Almorn, 

vill—CKUCIKBlUi 







1 Parry a 







mill' loan pa, tit 

i 

11 

. 


AllgORt . 

li'lUfl* ... 

lining iuosu, IJ / T , 

1! 

II 

2"—3'' 

? 

Hi plumber, 

liunjur 

2- Chen'an thus 







Inmulayiiinua, dumb . 

«.i 

II 

3" 


-July 

IT n t H-d h u i a, 

3. Nasturtium. 





Ac 

ofllcuiiilo Bt, 

g 

II 

G" 

Wli. 

JuilC ...' 

Almovu, &c. 

iml'icuin, H C, 

1 

IL 

i'—s>' 

? 


OaLcv lulls 

4- Barbarea- 







Tnlgftvia, IB' 


II, 

I' 

Wli 

August . 1 

Uivhvm 

5- Arabia 







glabra, Cratits 

(H 

... 


•M 


Pll 

nlpinu, L 

1*1-Hi 

II. 

1—2' 

Wh 

AugllKt 

Kill 

niiplircicimlis, fithjeiv. 

1, 2 A3 

H 

0"—18' 

W Pk 

May 

Niiilhsil'i L'nsq, 

3 Cardamine. 







lihsntn, I,. 

3 & 3 

11 

I' 

Wli 



impatient!, L 
nmorupliyll.i, UVW, | i 

U 

II 

i '—a’ 

Wli 

gs | 
y: o " 

Outci hills 
Kamil,, Kulhri- 

1 , 

vai. foltomi j 

| 

7, 2, & *1 

II. 

!'■—3' 

Pk.W.Y. 

rnSmg-jiui 
Kami TdL 

7. Alyasum. j 







oaiiuBCcns, DC 

Ml 

II. 

2" 



Tlauiii 

9. Draba. 





July ...^ 


nlpina, A. 

y, 7 

II 

1" 

Y. 

August ... 

Kynilgai, ITuiji 

mcana, 4 „ 

8, 0 

II. 

2"—8" 

Wli. 

An; ust ..J 

Icaiiff Push. 
Nlti, ttugj, 

laauipliylln, Royle „ 

1 

II. 

1"—4" 

Wli. 

i 

July ... 

Ri ink i in 
Milniu, Gugii , 
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o 

3 

CO 

k 

□ 

d 

S 

Ilima 
Ivy a. 



o 

tfl 

0 

o 

va 

5 

6 

i 

C 3 

C J» 

"3 O 

tS 

3 

2* 

'5 

w 

u 

Pi 

i 

j 

H 

ft eni ark*. 

rifjitis 

i—sleoo 

R 


• 1* 


Open 

14— 



T 


IJo. 

17,1(10 

... 


T. 


Do. 

15—1 7,000 

•• 

I). 

T, 


Water 

1—13,000 

U 




Open „ 

1—0.00(1 

11 

... 



1)0 

0 -12,000 

)i 

... 



Open 

... 



... 

= Crnrifera ianois Nu 10 in Herb 

8 &W. 

ll/HIO 

'• 

D 

... 

= ('mote)(f wnotrt Nos. 1 1 mnl 12 
in Herb. S. & W 

Wet 

0—10,000 

n 

■ i» 

... 

= Otrdtimine No o In Herb S & W, 

Open 

a—0,00(1 

R. 



=» Cardanimr No. oin Herb S k W. 

Do 

5—7,000 

R 

... 

■■ 

[Wet 

fi—10,000 

R 


... 

= .Iivifife No 5 in If orb. S. ft W. 

Open 

15,000 

... 

«!• 

T ■■ 

= Dr aba No. fi in ITeib. S, & W, 

Da. 

14—10,000 

H. 

r> 

T. 1 

Jo 2 in part Ileib. S. & W 

Do 

11,500—10,500 

... 

T). 

T 


Do 

15 - 10,500 

>41 

D 

T. = 

=No 2 (partly] Herb, S & W. 
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IIIMA'LAYAN MSTMCTH 


Lhl of Knmaon 


Name. 

u 

IS 

"iL 

s|i 

K'S 

C rt O 
'•j _c 

■£g S 

w 

S 

o 

V* 

tSi 

H-l 

o 

I 

Height of plant. 

Colour of flower 

tb 

d 

• pi 

S-. 

c. 

1* 

o 

<n 

o 

a> 

s 

B 

Locality. 

9. Cochlearia, 







scnpidorn, 11. J $■ 

... 

1L. 

2" 

Wh 

August ... 

Gtiga 

10 Sisymbrium. 







molliiwiiiinui/? A M> >/. 

fl 

II 

4"—8" 

Vk 

July 

ltimkim 

liiniftlaicuni, fl f § 1 

7 

II 

G" 

l*k 

AugllHfc .. 

Milam ... 

'El i ill i mu ii ii, A 

ft 

11 

i'-l' 

Wh 

March .. 

Almoru >• 

Men n 







mpeHtre, Edgar. ... 

G 

II 

1'— S' 

ric 

AllgUKl 

Ihihun 

HtncUmi, II,f (f T. ... 

5 

11, 

1' 


July 

Unrhwiil i. 

Wnlhel ni, IlJ. fr r ... 

9 

II 

] '—2' 

i'r 

March ... 

Alinoni 

Sopliin, h. 

o 

II 

s' :)' 

Y 

May 

Almoru ... 

Colimmtn, Jan/. 

4 

It 

2' - Ii' 

... 

.July 

ltimkim 

AUinrin, ffroj} .. 

1 

II, 

O' 

Wh. 

May 

Almoru 

11. Eutrema. 







primuhirrefoliuni, ///, 


n. 

4"— G" 

l‘r. 

May 

Miulhai i I’uhh, 

'J'- 

12. Erysimum, 







hi erudi folium, L- •. 

1 

it. 

r- 2 ' 

Y 

•Inly .. | 

Hlnikim, JoHlii- 
uiafch. 

S P 

2 

H. 

i" 

Y. 

AllgllHt 

Uugi' 

13. Christ ole a 







erapslfolin, Cnmb. 

... 

II 

r 

... 

July 

.Sating river in 
Gage 

14 Braya. 






rosea, Jh/ngr 

• M 

11. 

2"-4' r 

Wli 

July 

S iv g t a • <1 t* o , 
Gtlgr. 

15 BrtissieEi, 






nigra. Kwh. 

||f 

H 

1'—fl' 

Y. 

March 

Almoru, &e 

piunpeBtriB, L ... 


II 

1'—.Y 

Y. 

Mai oil ... 

Ahii()m,Milfim, 

juucoa, ft f. §; T. ... 


II. 

i'-a' 

Y. 

March 

ALrnnft, &e. .. 

16- Eruoa- 







witivn, Lmn. 

... 

II. 

iy 

Wh. 

May 

Almoift, &<i. ,. 
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Conditions Of soil, &c. 

O 

•o 

C3 

43 

O 

tj 

J | 

Is 

in 

la 

a 

"3 

M 

md- 

y«- 

M 

a 

Tibet 

Heronries. 

Open 

1(3,500 

... 


T 


Do 

] 0,(300 



T. 





D 


= /Jriiiis Nn fi nml Into/ ig-ot, 

i'leMa „ 

5— G,(JlKJ 

11 

„. 

... 

No. 14, Her!) K & W. 

Open 

12,000 

It 



Non 1 &, o, Ifcj Ii S &W. 

iJo. 

6—: ,000 

1! 


, , 


I* 10 I 1 la 

o—G,O0O 

It 



W r . 

Co 

5 -0,1)00 

K 




Open 

10,(300 



T 

= ('ranter, Jgnal, No, l Herb, g 






& 3V 

I'leldn | 

5—0,000 

It. 

•• 



Rocks ,,, 

0 -10,000 

11 

•• 

*• 

= a rails No. 0 m Herb. S & W. 

Oi pen ^ 

G—14,000 

II. 

1) 

T 


])o. 

15,500 

•• 

•• 

T 


Do. 

13,500 

... 


T. 


Do, 

10—10,500 

ii 

D 

T 

= Dtaha Nos 0& 13 Herb S &, W. 

Cultivated 

1— C,000 

K 



• SittupitTSo ft lleib. R & W. 

Ho. 

5—1] ,()0() 

It. 

D 


= &‘*u/u« Nos. 2, 3 Ond 0 Ilerb. 






S &W. 

Do. 

1—G.OCQ 

R. 



»Sisnj>t« Nub. 1 flivl 4 ITcfb.S, 






nnd IV. 

Da 

1—0,000 

It 

... 

... 





List of Kurnaon 


Name, 

■ 

d 

j£ 

5 ^ 

§ 

f & 1 

3 L 3 

•£ t -£ 

£ 

a 

LD 

>n 

O 

IS 

rt 

s 

4J 

| 

’c- 

*o 

s 

EL 

a» 

w 

Colour of flower j 

1 


17 Caps ell x 

nuiflii-paaloviB, Vttneh 


11 

l'— 2’ 

Wh 

AM t li c 

Cinque 

Tliomsom, fi.t 




... 

year 

... 

18. Lepidium 

*Sn|iviii)i, A. 

cajti tu|uni, ft, ( §• 7'., 

] 

2 

11. 

11 

1' 

-1" 

Wli. 

August . 

A 1 nun a 

Mi uni, Topiil 

19' Megacarpsea 

po]j r ftin1i*fi Month. 


II 


Wli 

May 

luuqift 

Cliimiinwi, I’m* 

2Q Tlilaspi 
nmnue, A ,> 

.1 

II. 

1 

Wh 

July 

ihni. 

\lrn om 

allies tie, L. ,« 

1. 2 

lr, 

n 

Wli. 

June 

Uujhoti 

31. Iberidella- 

AmlwBiini, // f. V V . 


ii, 

2"- .1" 

Wh. 

July 

Siifrtn-deo, Cm- 

22 Crambo- 

couhlola, AVer 


ii 

4' —5' 

Wh 

July 

««■ 

Uimk in ,, 

23. Raphanua 

StttivtiB, L 


ii 

1' 


March 

1’lniiin la Al- 

2'1 Cliorispora 

Hll\)lllOS!», t'fill'll. 


n. 

3‘ 


July 

morn. 

Unnkim 

ix.*cai , i?aiuimsjk 

1- Cleome. 

ViKCOHIl, Ij. 


u 

3'—4' 

Y. 

Aiigimb ,, 

Surjij river, 

2- Capparis. 

lion Ida, A, 

... 

Sh. 

10' 

\Y Gr, 

March ... 

1 

outer hills. 

Nil ii lin t 
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IVunts — (eon ti nuoil). 


d 

*5 

O 

t> 

0 

S 

« 

a> 

Jhmd- 

hnja 



o 

a\ 

d 

o 

*3 

a 

o 

a 

£ d 

0 u 
- a; 
ti jJ 

a. 

W 

llniny. 

k 

Q 

-3 

lltnmvk j , 

Open ... 

5—12,000 

li 




Fluids ... 

5 5,000 

II 



Her!) PLiaclity No 15. 

Opm ... 

13—10,0110 

11 

I). 

T, j 


Do. 

12,000 

K 

| 

1 

-Cmcif vjml, No 15 in Herb, 
8 anil \V. 

Fields 

5—0,000 

H. 1 

■ 

1 


Open 

15,000 



■ 


Open .m 

10—1G,500 

It, 

D. 

T. 

= Dm bn Nufl. .1, 4, 11,12, In Herb. 
S and W 

Do 

H.00O 

... 

•• 

T. 

al'rvrif itjnol. No. 4 iu Herb, S. 
and IV. 

Cnltiyftted ... 

1—5,000 

It 

•• 

... 


Open 

13,500 

... | 

... 

T. 


Do. 

2—3,0U0 

It 

... 

... 

- Pol mini (i viscosa iu. Ilcrb. S. 
and W. 

tforcet ... 

1—2,000 

It. 

... 

... 













Joint of JTitmuon 


Name 

1.5 

I* 

l|| 

■Sco ft 

n 

Habit of growth. 

Height of plant 

Colour of flower. 

Time of flowering. 

1 

1 

o 

iJ 

X.~V10LACH/K. 

1. Viola. 

hi flora, /.. . , 

i 

II. 

fl" 

Y 

■Miry 

Ski mi Till, &c., 

l’atrinn, DC. ... 

a, i, 10 

11. 

2"-5" 

111 

11 a r c li - 

Inter hi Us, 

Rcrpcns, Wall 

n, o, 7,8, 

II. 

a"- G" 

Ill \Y. 

.July 

M a r c li - 

Ilauipn. 
Sau'fliigent li a, 

kuimw'iir c'nsiei Roy It', 

9,11. 

o 

II 

1"—2" 

Ill 

June. 

July 

Alnuira, Nai¬ 
rn Till, JU, 
Kynngui 

XI.-UIXINIUC 

1- Flacourtia- 
RtunouIcln, L' Urrit ... 




it* 



var ncouhntaln 

... 

T. 

20' 


February, 

BJialmr 

xii.—prrxosi?o* 

liEJIfi 

1 Pittosporum, 
floiibumlnm, W. §• .1 , 
criociupuui, Houle ... 

i 

t. 




Ilhabfti’ 

a 

T. 


... 

April 

Outer hills 

XIII.—POLYGALA- 
0x0/10 

1. Polyg’ala. 
triphylla, Ujitn. 

l 

II. 

a"-.V' 

R. 

August .. 

I’ll ton 

var gluoccHCDiiB 

2 

II 

3"— 4" 

Y 

August ., 

Hmimri .. 

crolal arioidcH, Ham. 

7 

II. 

G"—12" 

ric. 

May 

Aliiinrit, Jtr;. 

ahyaa Illicit, £<’etsen. .. 

0 

II. 

12"—If/' 

rk 

April 

Kapkol, outer 

pcrsicariiefolia, DC., 

4 

II. 

6" 

ric 

July ... 

hills. 

JAgesar 

chmeiiam, L. 

3 

11 

li" 

Y Gr. 

July 


Bibiricn, L, 

0 

II, 

ti" 

l'lc. 

May 

Kosi river .. 

X IV.--C AIl Y OPH YD 

IiAGli/K. 

1. Gypaophila 
ceinstioUtca, lion. ,,, 

1 

II. 

2" 

ric. 


Niiiuik, Ralain, 

2 Sapojiaria 

Vacuum, L. 

... 

II. 

2'—3 f 

I J k. 

^August ... 

Mfticli , 

|Outer lulls 











or inn smcm-wr* tiirk ruoviarcLs. 


42 o 


Pl,mh —(oniiHnuod). 


u 

r* 

o 

<a 

o 

>a 

CJ 

Uuud- 

Ittf.t. 



o 

§ 

& 

a 

U 

V) 

a 

,2 3 

u ji 

•a 3 

S* .3 

w 

j* 

A 

'6 

Pi 

cu 

j:> 

C\ 

*■ i 

IlcmaiLa 

Open wet ...' 

o i.Vno 

R 

1) 

■ k« 


Ufi nkq, & i ockfi, 

4—11,000 

R 

I), 

- 


Uo. 

0 - 11 ,Olio 

11 

I) 



Open wet 

15,500 



T. 


Tore a t 

1- 2,5u0 

ii 

•• 

... 

= l\ stijmhi, iu Herb >S. & W. 

Forest 

l— a,000 

u . 




Open 

4,uutf 

i 

it 

.. 



Do 

G,000 

it 




Do. 

4,500 

it. 

1M 

, „ 


Do. 

4-7,000 

It 


„ 


Do. 

2,5—4,00(1 

It 


... 


Pa 

G-0,500 

K. 




Pd. 

4,000 

it 




Do. 

o,oou 

it. 


' ‘ 


... 

S—12,000 

u. 

• 

... 


Fi elfin 

1-4,000 

R. 

... 


szVitccuna paroiflori-, M ranch ft 
fiilcno No. 0 iu Ilcib. S. & IV, 


54 


IIIM V LA VAN TUSTinc'iN 

Ltal of h nan ion 



3. Silcne. 

miUitii, s»i .. i ir i'— 2 ' 

uonoidoA, f . 2 II. 7'—a' 

Mooreioftin-iin lYufl, d, lu If. o'—9'' 

FulconcriJinu, It,-‘nth , f, If. fl' 

(lullithii, Hu t\‘ 7 If )>' 

blradityi, A’ra II. :}' 


4 Lychnis, 
npctftln, b 

macro rlussn, Hoyle .. 

bmcliypctnln, Hmt, .. 

iudica, Hifliih, 
vur. Jiintiviaia 
pilosn, HJijCw, 


6 Cerastinin- 

vuljiiitum* f.. 
Thouiaunij llook, f 


6 Stellprm, 

pftniculatfi, ICdyew, 
media, !,. 

RCimvuBtiln, Hdt/fio 
Wolibimiii, l] ,:ll 

1 at i folia, !le» (h 

lotlLilfiBUllfi, Wall. 

IlIlKlIlOWj L 

deeumljii’A, E,hjei'\ 


II 4 "—7" 

II 4" 


IT. .V 
II 1'—2 / 


I,2&3 II 1 '■- ‘O' 

7 II. 0"—12" 


IT. [ 3"- - V 


II I l"—0" 


Outer llillB, Ml 
him, Niti 
Ain ni'ii 

fiolliiiu?) Hakim 


Or. Y 'July 


August ,. 

1’iLi river 

July | 

Rulnm, CiuiT,'. 

September, 

T up i (1 h n u (t n. 


IJunjiir 

July .. 

I. up tel, H alum 

Aug nut 

I'iti river 

A U " U H t, 

Rd'iim, Tmifi- 

beinom-i 

naUi. 

her. 


May 

Almoi'ii, etc .. 

May 

Alidh'iri volley, 

Mny, July, 

Biiwari Slim- 

Si'pt ember,) 

ilevi. 

All the 

Outer In 1 In, &o | 

year 


May 

Clmur 

Maich .. 

Almom 


IMiallidr 

I’ll HR, 

! Naim 

Tul. 

Almoin. 

Mnrji- 

1 kiiiijl 

J'lhis. 

Milana 

Hfilum, 
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Conditioas of soil, &c 

a 

s 

-2 

Cl 

<o 

c 

.2 3 

% o 

s* ^ 
o +* 

3 

llimii- 

lotjil 

-3 

Hun nr Its. 

| 

I 

'rt 

7A 


Do. 

c-n,jjon 

I! 

D 



Do. 

5—0,0110 

r. 




Open 

11 — 15,000 

... 

D. 

T 


Do. 

<1 - 0,000 

n 




Do. 

n,ooo 


in 



near \s ater .. 

7,500 

ii 

,, 


c=Mrliainlriun> pilo\um in Herb, 






b. nnd W 

Open 

12—15,0(11) 

li 

D 

T 


J)o. » 

15—17,1100 


IX 1 

T. 


Do 

12 -11,501) 

B. 

I). 

«•» 

= i\filinntlruim pilostm in Herb, 






a & vv. 

Do. '** 

7—8,000 

R 


* 


Rucks, open 

9 12,000 

R 




Open 

5—7,500 

' R 




Vo. 

10,000 

K. 




Woods 

7—0,000 

11. 




Do 

1—0,000 

It 




Wet 

c.ono 

It 




Open 

4—G,000 

R 



:= J.titcflttcnma No. 2 in TIcil) S. 
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a 

Kh 

3' 

Wh. Ph 

Fane 

river in Ciuiil 
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ciillofm, Ltmll. ... 


K KC 

30'—40' 

Wli 

May . 

Outer h i 1 1 fi, 

3. Saurauja 
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3—0,000 

H 

■ i ■ 

... 


111). 
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rharaboi.Ioa, J<trq • 

1 

Sh. 

!'-4' 

... 

AllfJuHl 

Hiigoimr, 

Ihiivulli.igh 

3 Corcliorua, 







ohtorhiB, L 
Mntangiilmis, Znw . 

1 

2 

II. 

II. 

2' 

l'— 2 7 

Y 

Y. 

AurhbL 
AllRUBt ,. 

IFlilvnlhiijili 

lluwiitlrngh , 

XXr,_I,INE,T5. 







1» Linum, 







UBilfttiaaiiunin, L. 

o 

II. 

2' 

Bl 

January 

I'ultmihil 

2- Eeinwardtia. 

trigyaa, P loach. 


Bh. 

2'— 6' 

Y. 

January .. 

Uuler hi 11 ii ... 






— 

- — - _ .... 



OF TIIE NORTH-WESTERN PROVINCES, 


435 


Plants —(conti iiiuid). 









430 


WM<!AY\K T>V‘i'l HK.TH 


I., 



H 2, 
uJ 










hp 


2 _ 



M 

P 


- R 


£ 


V 

Sfllj) 

J - ^ 
||| 

?- 

1 ‘S 

"E- 

c 


1. 

O 


; J 

+o 

t: 




'f V — ' 

r -j 


- 

3 

1 CJ 

u 


Cj 

►7* 

wH_ 

f-i 

a 

u 

1 El 

XXII -MALPHiam 






ACINI'. 






l. Hiptajc. 






Miuhlilot'i, <7« ■ 


S.e 

HI'—if, 

... 

Mmcli 

2■ Aspidoptei'is 
IVallicliii, Hwl f . 

1 

S he 

10*—!fi' 


AhjjiihL , 

h> 

u 

S hi¬ 

lo' 


Mfiicii 

XXIII— (il-’KAMA- 






U'l M 






1 E idler steinia. 






euifiili, Jiiiifc 8j>u‘ h 


ll 

o" o" 

V 

July 

2 Ooi’llUTlUl. 






jivfttcnKL*, L. 

0, 10 

ir 

1' 

Pr 

ilune, Si‘ji 

collnium, /V, fhrb ,, 

1 

ii 

•I"- 8" 

Pk. 

Il-lIlllr*V 

Jn’y . 

TViiUichiuuitni, ft'i'ect, 

ii 

ir 

h ’ 

IV 

IU 

Pk. 

.filly 
Vlll'linl 
‘Hilt Oil 

Gicvillunmiiii, ll'fil/, 
iiujuilcjii'i', '1'ieet 

0 

7 

n. 

u 

0" 

lotiimliielmm, L 

li'jlioi lumniii, /, 
llll'Xillill, J. 

oeellutnni, ('nub. 

il 

8 

ii. 

1L 

11 

11. 

a" 

r 

llW-.ljJ/f 

1' 

Pit 

Pic 

Pk. 

Ci 

*'c*lu II 11% 

■I'lifeiuliir 

Mi-icli .. 
Mini'll 

3 Oxaln, 






corniculatii T„ 

1 

11 

Ii'* 

Y. ! 

VI1 Liu 

Aci toitllii, /. 

a 

if 

4” 

j year. 

WIi .Man It 

4 Bioplr/Umi 






B'.naiti'.’iiDt f>C, 

! 


n 

4" 




'( <>/ A unuum 


.Ouuv hum 


[f ■ iiiijin' i 
Almoin 


H'lurdimi, ,vi'. 


KulllfU'H,] ilplcl, 

s.ikll 

M Jll.Ll J, ,, 

N'liim , 
'WlllUl.l , , 

Cii'i;,w) valley, 

I’lUlilllkCMlLl 

N'iiini 'I-1 
OuUrlullH j 


,('uttiiunu 
PWAll 


Kuta Il»i i 



OF Tins NORTH WU-i'miN' PHOVINCIW. 


-137 


Phmla — (nrnlimii'il). 


o 

3 

*+-( 

a 

i r 
u 

O 

1 "rt 

0 

O 

o 

> 

Q 

-3 

d 

% 

4-1 

g 

l j 
tj 

ITnna- 

him 

fi 

liunwlcci. 

c 

K 

\- 

a 

■Forest i. 

1—3,001) 

K 




OlKU 

■1,00(1 

n 




1M 

4,i(0)) 

n 




0|)in 

10/(00 

•• 


% 

i 

1 

Do 

10,5(10-14,000 

K 


T 


Hi) 

10,5(10 


IX 




— in,mm 



... 


Hi. 

7- 12/KIU 

11 




Do 

11,'HlO 

)l 


„ 


1)0 

4- -0,H«0 

It. 


lt 


11) 


li 


... 


Woods 

li, *tll» 

li 


... 


Ik). 

Gj.iOO 

li. 




iShiilc .. 

1,5-1,000 

li 




Open 

4 7,01)1) 

li 


M| 


lAmut 

7—'1,000 

li. 





Hlmdu 


l.r.oo 


11 



:3S 


List of Kumtion 


Name 

li 

V s - 

fi r a 

„!? 

§ §5 
•£«o « 

W 

£ 

t 

o 

h 

tc 

•4-1 

O 

/S 

ri 

K 

a 

d 

"ft 

•w 

O 

1 

o 

a 

Colour of flower. 

% 

•H 

J-l 

c 

n 

o 

"8 

4) 

a 

• M 

H 

Locality. 

5 Impatiens. 







T.alaamirift, D •» 

20 

ll. 

V—a' 


Augusi 

.VuRlBllT ... 

Thomboui, I lea It f. 

0,7, & 8, 

11. 

io" 

l J k Y 

Allg MB t „ 

Milam,! Jo thing, 
Miimm, Kill. 

Bulcuta, Will 

17 

II 

8' 

l’r. 

August „ 


acnlridn, VC. 

0, 10 

ri 

•»',_ji' 

Y 

August ... 

during, Nunn 
. Titl 

Kalnuuuili .' 

biccii'iiut.i, 1! till 

4 

ii 

J' 3' 

Li 

August ... 

ainiJioruLft, hdtjsw ... 

1J, 111, & 
lo 

ii 

r—v 

Li., Pic, 
1*1' 

August .. 
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4,5—0,500 

It. 

... 



Shade 

fi, -9,000 

B 




Shade 

G,—7,500 

a 

... 


* 

Shady woods.. 

9,500 

it. 

* 

«.* 


Woods 

4— 7,000 

it 

... 

... 

= Ruin ulbijlora in Herb. 8. ami W. 

Open 

4—7,000 

R. 


... 


Do. 


It 

. ll 

«•« 


Forest ,, 

7—8,600 

It. 

' 14 



Wood* 

1,5/—3,000 

R. 

1 l» 

... 


Forest „• 

7,-9,500 

li. 


... 

=siijna»ia iMureola In Herb. S. and 
W. 

Da 



... 

... 











Jim VMVVS' PI' 'I JIT ("I’M 


4 Hi 


List ij Kit union 


Xiune 

f-i i 

= E~ 

5 ~ 

HJ= = 

? il 

tis 

1 K 

l £ 

i 5 

1 

! 5 

i 3 

Hucht of plant. 

v' 

il 

o 

c> 

u 

o 

3 

O 

*X 

P 

J 

£ 

Cj 

1 tlH 

1 O 

ii 

H 

-m 

s 

O 

6 Iimraya. 

t'tfilirn, /, 

1 

HI. 

. In' — 15' 

Wli 

if'iieli .. 
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Jim oli .. 

Uliilliar 

7 Citrus. 

mull ci), l 

!,2 

HU. 

In' 

wu 

1 

May 


8 JEgle. 

Mumvltt-, ( Vn»« 

”* 

'£ 

ini' 


1 llll H 

Ulni'nu 

XXV — SlSlAliU- 
JiXt IS. h 

1 Picrasma. 

kIc^i fieun. .. 


1 

! T 

it)' 


• if 

i 

lUimlUiMiv 

XXVI —IlUI.SBJiA 

1 1-X <. 

1 Oam^a. 

plnual.i, liiixh, „ 


L'. 

40' 


IA hi navy, 

ill.AUiv 

XXVU —JILLIA- 
U ivA. 

1 Melia. 

A/inlmiditn, L 


T 

1 

15'—20' 

Lt. 

Vlnieii . , 

Miuoui, Sm. 

2. Cedvela- 

Teona, Hoib 

!. 

1 

T. 

jo'- m f 

WU 

VllTl'Il 


Till, 41 rid tot 

11 

T 

ID'—ia' 

l’k, Juno 

Innilili Hie v | , 

xxviii -niACi- 

1 Olax. 

imun, Huff. 


: S1 L_ 

12" 

JL' 

»iy .. 

&,e. 

lamiiH 
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2’hinfs — (continued) 


d 

*2 

a; 
t* 
o 

-D 

■M 

Ihmd- 

hya. 



"*-i 

o 

w 

a 

o 

& 

a 

o 

o 

■w 

c 

S *i 

S ^ 

a 4> 

U- a3 

O 

s 

>. \ 

5 

'3 

« , 

fc* 

« 

I 

£ 

Remarks, 

Open 

o—j ,noo 

R 




I'OlCSt 

1-2,000 

B. 



=*3«rger<i Kvt'iiyii ill Herb. S. and 

W. 

Woo lift 

2—15,000 

U. 

... 

__ 1 


l'oreofc 

1—2,000 

K. 




Open 

0,0—8,000 

K 




llQlGSt 

1,000 

R. 


... : 


Gardena 

1—5,000 

R, 

... 



Fovea t 

1 - .1,500 

R 




Do. 

0—7,500 

K 




Open 

4,500 

R. 

... 




5G 
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IIDIA'r WAT DISTRICTS 


J,t*f iif Ifn in non. 



a ej 







sb 




in 



^ fl 


+3 

V 




•i ^ 

£ 

§ 


01 


Name. 

a5?3 











■-a 




3 


0 

'o 

u. 


•j t_ !3 

Ja 

-j 

rU 

tg 

o 

& 

o 


\i 

O 

o 
k 1 


W 


w 

o 

H 

XXIX.-tUCI- 







ISEvK 







1 Ilex, 







dipyi ci i,i, f Vull, 

il 

T. 

311' 

w 

j\ pi 51 

X ii i n i T a I , 

oilointi, IIn m „ 






imli’i luilfi. 

*) 

T, 

40' 

w. 

‘MiT 

Ih) 

CCOllh.lj H <‘U 

1 

T. 

th" 

w. 

May 

Uni. .ii' 

XXX-CKIAM- 







TJ11NRJ 1 ,. 







1. Eunnymus 







tlUgUIII, I|'«/( • 

C, 7 

’ft 

an'- ;ni' 

l4 

Aniil.Miiy. 

N’mnl TuI, 1! u- 







‘lav, Mill Hum 

fimbria! no, Wall 


T 0) S 

in', me 

... 

Miiy 

Hwnli, Mil] 

cull mains', II '<U, 


S HI 1 

20' 


iHay 


Iiemtulun, 11 nil. 

y 

T 

SO' HI' 


Mini'll 


IlainiltoiiianiiH, II'mN 

j 

sh 

(:>' 



V IniiH a 




:ki' 




5J Celnutnifl. 







pnuiuulatu, WiUJ. 

2 

Mli. 

ir>' 



Hn in TiU 

3 Crynniospoiia 







1 ‘utn, Wall 

1, 1 

Sit. 

i'-Ci' 

\\A\ 

M n t c li . 

]u Vulli-y, 

Hoyleimn, H’ri/I, 

It 

Sh, 

12' 


May, 

. 

l lii'a u.ir, 

Hum Tul 

4 Elajorlendroii 







glaucnni, /’’<!/« 

, . 

T * 

o'- ;w 

... 

Miiy . , 

•illIT II l 1 l tl. 

XXXI - llMAMNU K 






liium Tul 

1 Veutilayo, 







calyculriiii, Tnfaine , , 

... 

S !!<■ 

n'—;so' 


Mail'll 

■II.! Inn 

2. Zizypluui. 







Clinoplu, Mill. 

1! 

T 



[1 

IiMlilica 
viiCu l)uu , , 

J.um 

1 

T 

ifi' 

.. 

1 

Mmvli . 

l 



OF Till-; NXmi'II-WIisTKliN PllfiVrsOES. 
VIhilL — 


6 

3 

«h 

0 

w 

a 

o 

-3 

a 

a 

O 

CJ 

fc» 

o 

£3 

rt 

41 

.2J 

a 

id 

fj o 

U- ,3 

H 

to 

K 

r* 

« 

b 

A 

Tibet. 

EemarkfJ. 

i 

f 

Foicnfc 

5—0,000 

It 




Du 

a - l.onn 

li 

... 



Do 

1—7,000 

11 




3?mrat 

G,S— 10,000 

It. 

... 

... 


Du 

a—ij ,0(io 

li. 




Do 

7 —a/mfi 

li. 


M1 


Do 

C—7,(100 

It. 

... 

... 


D]K‘U ••• 

71,000 

li 

14 

**■ 


Do. 

4—5,000 

E. 

... 

... 


I’lMCBt ... 

3,000 

R. 


... 


Open 

4 —a ,ii(jo 

It. 

... 

... 


Domifc ... 

a—4,5(10 

ll. 

i« 

• •I 


Forest 

1—2,000 

«. 

!«■ 



Do 

1—?,000 

R. 

• I» 



Do. 

2,000 

R. 

*t* 

... 



m 



HIMXLAYAN IJISTIIIOTS 


4‘J 4 


List of Kiuinwn 



L 
jj a 







a? 




tn 


Nome. 

c| 

all 

3 

is 

o 

& 

m 

1 

ft 

*4 

<u 

£ 

o 

o 

s 

S 

fs 

0 

«R 

"a 

lA 


g & p 
-£c£ 5 

-*3 

Jc 

to 

55 

* 

3 

o 

<u 

a 

s 


w 

w 

W 

o 

H 

|4 

3 Beucliemia. 




1 



florilmmla, lI'irM. 

... 

S 80. 

35' 

I -1 


A 1mm a 

4 Bhamnus. 




m 



pi'j Eii C11H, Tloi*<!. 

7 

fill 

.V 


June 

Niti, Milnm , 

dnlmvicufl, Poll. 

1 

Mil 

35' 


April 

Niu hi Tal, HI- 







rihii r 

purpnrcnfl, Edyew, 

1 4,5 

T. 

uo'—ao' 


M a. v e li, 

Naim Tal,Uni. 

tnquctcr, H«H. 





April, 

»tnr, Mii<Iliaii 
l’ilHK, 


T. 

15' 


A«f>iml ... 

thiliH- hills, Al- 







III 01 a. 

puicumbenb, Edrjcw 

a 

fib. 

4' 

,%. 

May 

Naim Tul, .Jug- 







5 Hovenia. 







dulcia, Thunb. 

... 

T 

40' 

Y G 

June 

IhigfhUV 

6. Sag'eretia, 







oppositifolm, Brongn.} 

1 

... 

fib. 



AllRlHll ,. . 

Minora ... 

7 Gouama. 







leptoatacliyn, I) 0. •• 

2 

S. to, 



] 

lliuhar 

8 Helimis. i 







lancoolatua, Brand j 

... 

H no. 


J|fl 

t’eliiimry, 1 

hit a Dim, Xc , 

XXXII -'AMl’KLI- 




■H 



Tills E. 







1 Vitis 







pallida, l V and A 

... 

8, HC. 





Innatu, Ro.xb, ... ‘ 

’,'1,5X0 

a. «• 


in 

May, juuo, I 

Will Tiil, Al- 







mom, Gliifur, 







Niimik.luitlii, 

ptLTVifolift, TJorfc 
lunuilayann, Brand.,,, 

1 

0 

8 HO. 

8 BC 

10'—15' 

20' 


April . . 1 
May J 

Dim ult-khal. 
'viiiii, A] morn, 
'Indium I’miu 

ilivuncata, Wall. „ , 

8 

8 80 

10' 

••i « 

June i 

liluiUri-liiiiiiik, 
hum Tul, out- 

cupnoliita, Don. 

< l« 

8. RC 

a 

... i 

May ... r 

or IiiIIh 

hum Tal, Kn- 

lanceolnrm, It orb. . , 

... 

S BC. ‘ 

20'—30' 

... 

March ... !• 

llu, 

luia Dun, Xc., 
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J’lautti —(coutimiod). 



<0 






Q 

Him a- 




3 

luyu 



o 




1 













Ren.nrka. 

n 








s4 

c 

'3 




irH 

2 

•H “* 
ci d> 

V- 

O 4-J 


"§ 

A 


o 

H 

w 

W 

E-i 


Open 

4,500 

I 

1 

... 


I)u 

11,500 


D. 



TfOICBt — 

3—5,500 

1} 

44a 

„ 

= Centmlhns No 2 in Herb. S. & 




IV. 

Do. 

7— 3,OUO 

Ii. 

... 

... 


Open 

5,500 

R 

... 

... 

<= Ceiinolfiua No 1 in Herb. S, & 
W. 

Do. 

G 7,000 

R. 




Foiofit 

3— 5,000 

11. 


... 


Open 

2—5,000 

B. 

... 



Foi out 

1-2,000 

B. 

... 

... 


Open 

2—3,000 

1 


... 

« Gcuania No. 1 in Ilcrb. S. & W. 



1 



- Cissus No 1 in IFcrD. S & W. 

Woods or open, 

4,5—7,000 

B 

... 

... 


Open 

4_&,000 

7—8,000 

\\. 

11. 


... 

= A mpeiopsis No. 1 in Herb S. & 
W 

Open .. 

3—7,000 

K. 

... 

... 


Foicfit 

0—7,500 

It. 

... 

«*• 

=Amvcloiish No, 2 in Herb. S. & 
W. 

Do. 

3,000 

11 

... 

... 

= Cisstib No. 2 in lleib S. & W. 










iiuiAla van DISTUICTH 


4'll) 


List, of Kumaon 


Name. 


2- Leca. 

aspc-ia, i * 1 

XXXIII -SAPIN- 
DACI-LE 

1 Cardiospermnm 
Hulicacabu ■>L 
2 _Z2s cuius, 
imlicti, Cold'T 

3 Schleicher a. 
tiyugn, 1 Yilhl 
4- Sapmdus. 

XIiikoioHHi. f/urfn. 

5- Acer, 

oblmipum, Woli 
limgatum, H all. 
ca-Himn, IE ll. i. 

villosinn, Wall. 

Ciunlahim, 11 all, 
pietum, 1 hitnli , 

6. Staphylea. 

Bn (Jill, IVi ill. 

XXXIV— SAI 3 IA- 

ciu-: 

1 Sabia. 

canijmnulata, IT all. . 
pinpuieu, U.f. (tail /' , 

pnmenlatn, I'dycw. .. 


^ s 

c a S 


Sh. 


II. Re 


T 


T 

T 

T 

T. 

T 

T 


Sh T 


H nc 
Sh. 

H. sc. 


A' — i> r 


10' 


10'—81' 


30' 


30' 


3 O' 
40' 
/iO' 

r>o' 

30' 

30' 


ao' 


10'—15' 
10 ' 

Si)' —40' 


o 


1’k, Y 


Or. 
i r 
Ot 

Or 

Or 

Or 


Wh 


Pr. 


bi 

D 

M 

£ 

o 

a 

*H 

O 

d; 

s 

H 

Locality. 

June ... 

Alinova, &c . . 


JlajjCBfiv 

May 

IVuli, &e 


IJliill.ai . . 

... 

HjIkchiu 

April 

Naim Till, &c . 

Apiii 

&c 

Mai eh 

Du Uli 

Maiuh ... 

Miidliari 1 ‘iibhj 



STair’i 

Ditto 

A* n ch 

Nanu 'L'dl ... 

May 

(liigai, llnwin, 

March ... 

(Wgar, Niitiiik, 

May 

Sin )ii valley, 


H.igrfmi 

March .... 

Oiilir liillii 
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PUuds— (continued'. 











o 

//told- 



a 

bn/U 


o 

1 

— 



c 

n 




a 

o 

§ 5 









G 

t-3 

2 

K 

o 

u 

w 

K i 

5 


Open 

4-—0,000 

14. 

... 

... 

Forest 

3,000 

11 


... 

Do. 

0—0,(100 

R 



Do 

1,1)00 

14. 



Do. 

3,000 

11. 


... 

Do, 

4-7,000 

11 



Do 

0 -7,000 

11 



Do 

a/, oo 

11 



Do. 

7—5,DUO 

It 



Do. 

7, 5—11,001) 

n 



Do. 

0 — 8,000 

1( 



Do. 

7—8,000 

R. 


... 

Do, 

0 - 8,000 

14. 


»«• 

Do 

3,000 

It 


... 

Do, 

, 1 - 2,000 

H. 

I .. i ... 


Re-marks 


= Pni'iti unliCit anil KngcUinrdna 
No 2 in lleib S.te A\ 
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iiima'layan thstrtcts 


List of Kumnon 


-- 


— 

■ 


, 


1 

s.g 




I 


Name. 

g* 

d "d 
w a 

>> S 

§15 

£ 

o 

& 

0-1 

3 

«w 

o 

<D 

b 

o 

O 

tb 

« 

iH 

o 

fe. 


~ ui Ct 



a 





.H 

_tX) 

o 

a 

O 


a> 

a 

a 

c 

y 

£ 


2. Meliosma 








2 

T 

40' 

Wh. 

Tunc 

Nilmilc, See. , 

pungcm 5 , Um//. 

XXXV —AN ACA K 

1 

T 

41*' 

Wh 

May 

Ivupkot, Bn mar, 

UIACK/K 







1. Rhus, 








2 

Rh 

If*' 

Pk 

A pill 

(iftgni, Almirni, 


] 

T. 

ao' 

... 

June 

Almuru, .1c 


■1 

T 

15' 


Almoin, tic. 
Ungtmn 

Biicccduuva, A. 

a 

T 

20’ 


March .. 

2- Pistacia. 







integer lima, S'lnuait, 


T 

31)'—41)' 

... 

May 

Tlmlaiio, Korn 
Kivci 

3. Mangifera. 







iiulien, L 


Ti. 

40' 

Y, 

April 

lMiiilmv, plain", 






Almoin, «1o 

4 Bucliauania 







latifolia, lioitj. 

... 

Tr. 

30' 

Wh 

Alin cli 

OuLer EiIIIh . . 

5 Odin a. 







Woilier, Rmb 


Tr 

30' 

Wh. 

March 

Ilh.ihiir > , 

6 Semecarpus 







Aiuicimliuiii, L f. 


Ti. 

30'— 40' 


.Jimnary ,, 

Outer hill** 

7 Spondias. 







nmiigifem, H did. 


Tr 

•• 

•• 


llhnbiir 

xxxvi —com A- 







iuiwi:. 







1 Coriaria, 







ncpnlcnaiH, Wall. 


Sli 

lo'—12' 

... 

Fi hr nary, 

[ 

Common , , 
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Plants —(continued/. 


d 

43 

a 

tn 

■H 

O 

l 

r* 

a 

O 

> 

o 

-S3 

=3 

CD 

<3 

s 

O j 
« * 

Si 

G i 4J 

s 

Jlmxl- 

tmja 

U 

H 

Item arks 

a 

r* 

M 

ft 

Do 

T.'i-l'.OOO 

R. 




I)o. 

is,r> - 7^00 

It 




Do 

tf—/),()0<l 

R 




Do . ■ 

;i~ r ),oo;» 

It 




Do. 

4—G,')00 

It 




Do 

3—3,500 

It 

' 



Do. 

2—5.000 

It. 



= Tihui uitcgerrima in TIerb. S.and 






W. 

Cultivated | 

1—9,500 

It. 




Forest ■■■ 

1—2,000 

R 


... 


Do. 

1,000 

It. 


... 


Do. 

1—2,000 

It 


• 


Do. 

1—9,000 

It. 

... 

... 


Open i.i 

2—7,000 

It. 


... 



D7 









II IMA'LA VAN IHS'L'IU (TM 


‘U>Q 


Lhl of Kum non 


Numo. 

*2 

n 

f. /-I 

t 8 o 

X v f, 

u fj «j 

IM 

a 

1- 

o 

to 

*s 

j3 

cl 

K 

1 

P. 

o 

jr. 

iji 

o 

111 

Colour of flower. 

to 

0 

M 

0) 

U 

a 

'H 

□ 

a 

H 

b 

cj 

CJ 

o 

1-1 

XXXVII.—MOKTN- 







a iia.i-: 

1- IVLoring'a. 







jtli'iyf'.O'ilti'iina, t»»v (n. 

... 

T. 

40' 

Vk. 

M ureli 

BhlUm- 

XXXV UI -L13UU- 
M1NOK du. 

Piptnntlius. 







ii<H>!ik'ium), 1). /Jon. ... 


8h. 

10' 

Y 

May 

lui thl Yuri 

2 XhermopBio. 







lmrliutu, Tiogle. 

1 

II 

2' 

Y. ?. 

July 

Milu m, B-.Unin, 

liillutii, dumb 

*) 

II 

6"- 9" 

Y. 

July 

Huj-hoti 

3- Ai^yrolobium 







Hiicuiilinn, Jtioh $ 

1 

Sh 

1' 

n. 

July 

Kami Tul 

$ finch 







vo .'inn, J.mh f) Spueh 

i) 

Lli 

1' 

ii 

July 

Kill .1 pntluini, 
Ac 

4 Crofcalaria. 







p foul nil il, 

0 

II. 

0" 

y ? 

July 

Alii idi'ii 

Ijnmil I'fin, < >'» ah 

11 

11 

G" 

y 



ul, Mu, Hum 

0 

II. 

1' 

Y 

July 

Almoin 

■ ill 1 1ll'll 111 H, Hilt it 

A 

11 

2' 

Y. ? 

Amjimt 

I !:i\i till mi'll 

.i| Ill'll', //( i/no 

7 

11. 

3' 

Y. 

April 

Almoin, An. . 

I’ulvi nu*. Ki'Jufin/i ... 

5 

11 

r>"~ *»" 

1M » 

Anglin!, ., 

A'liiunii 

n< I'inlilioiu, 1. 


II 

3i- 2' 

Ill 

J i il Y 

Alinoin 

i'< i uii'ii, U<.t: 

f. 

ir 

1' 

y 

I- ebruury. 

j Km m Till, lln- 
[ {'ci:in 

ti'h'ii'iinni, limb. 
inciln’iiuinm, /mu. 

1 

ir 

G' 

Y 

IS< plumber, 

'*ni-|ii \ dlcy . . 

tuv . mit'Cta 

H 

n 

2" 

Y. 

iM in oil 

Kutu Dim 

nu'.uiii, 

10 

ii. 

2' 

Y 

July 

Almoin 

5 rarochciiiB- 







cotnunmifi, Ham. 

; 

11. or 

fl" 

IJI 

May 

('1111111', K'uliiiii, 
An 
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1* hints —(conHmiod). 
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List of I\mn<ton 


Name. 

Is 

E&f 

= t;5 
rt 2 5 
■£«£,2 
w 

,5 

\S 

0 

N 

tc 

‘H 

O 

l 

fl 

« 

O 

| 

5> 

1—« 

fH 

£* 

O 

■g 

w 

3 

O 

O 

0 

tc 

a 

'C 

dJ 

* 

0 

«a 

>w 

0 

<u 

5 

• r-« 

EH 

Locality. 

TrigoneUa. 








7 

ri 



July 

Minora 


3 

11 . 

3' 

Y. 

Kiiini Till 

piihcseeii-, Jiilyeiv. ■■ 

C 

11 

14' 

Y. 

Juno 

Nm ui Tnl 


i 

11 

2 ' 

Y. 

July 

Si tin 

cornicnUtii, /,. 

Melilotns. 

2 

11 . 

0 "—o ' 1 

Y. 

June 

Munir), Nili 

parvHUiui, 

1 

11 . 

iV 

Y, 

March 

Almom, &o. 

nllui, La m 

2 

11 

3 ' 

\Vh 

L'cbniiuy, 

Ilultlivum 

Mcclicago, 








1 

11 or 

3" 

Y. 

Minch . 

Outer hillii ... 

clonticulnva, Wiiltl. , 

2 

II. 

9" 

Y. 

Muich ., 

lihnbftr 

Lotus. 







covmculntiiH, L, . 


II. 

G" 

Y. 

All t li 
your 

Almora Sen. ... 

Intli gofer a, 







trifolintn, L. 

2 

II. 

9" 

rr 

August 

Almoin, fiarju 
vnlloj, 

liii'Butn, h. 
Gcimrtinnn, Wall. 

i 

11. 

12" 

r,. 

A lily 

Alinurn 

vur hcternutlm .. 

n 

fill. 

3'— 5' 

T’r 

J.miiftiy 

Almoin, JIiiiHiir, 

ntropm'pinca. Ham. . 

4 

fill 

8 " 

l’r 

June 

.Ip ,, 

hcbeiictalii, ticufh 

44 

fill. 

8' 

Pr. 

.Jimp 

Katin 

pnlcholln, tlnvb. 

5 

fill. 

8' —10' 

l’k. 

l-i-bniniy, 

Oiilei li illfl, 11ii- 
K™tl, 

Doina, [Jam . , 

Milleti a, 

fl 

fill 

2 '—«' 

Pic 

ifrine 

IIlllKUl', &C 

nuncu!a to, Hale/ 


T ac 



... 

liliiilmr 

Teplirosia. 







cautlWn, DO. . . 

1 

fill 

8'—10' 


T.munry . 

Seta l)un 1 

purpurea, / em. 

«> 

fill 

1'—2' 

Pk 

Minch , . 

On 

Seshauea. 







neuleata, Peri 

... 

II 

2' 

Y. 

VllRlHf, ,j 

Uhviilhriifli 
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I 1 hints —(eonfmnod). 


o 

*3 

0) 

> 

o 

J3 

rf 

43 

4) 

Flima- 


cn 

*3 

i 

+■* 

«rH 

*a 

g 

u 

2 

i 3 

ci 

1« 
w 

s* 

a 

« 

P 

4f 

& 

S 

Cultivated .. 

r>,ono 

n 



Olll'll ... 

7,000 

it 

... 

I «■ 

1)0 

7,000 

it 

. 


Woo'Ib 

9,000 

R 

.. 

4 1* 

Opi n 

9—11,500 

It 

D 


J)o 

1— i/jftO 

H 



1)0. 

1,500 

It 

... 

... 

1)0 

4,00 0 

It 



1)0 

1,000 

R 

... 


Do ... 

4,700 

It. 

... 

... 

Do, 

4,000 

It 


... 

Do. 

4—5,0011 

11. 

«•< 

•* 

Do. ,M 

4—7,000 

It 


. 

Do, 

4—0,1101) 

It 

.. 

.. 

Do 

7,000 

it 

.. 

.. 

Do 

2 -0,000 

it 

... 

• 

"WoOtlH ... 

0—8,500 

it 


... 

forest 

1—3,500 

it. 

... 


Open 

2,000 

it 



Do. 

2,000 

it. 




IlomarlcB. 


Tioliln 


4,000 


R. 
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fAs>t of limn (ton 










fe 




to 



S-i 

a 

rd 

Id 

fc'l 

g 

U 

ai 


Name. 

a C-Q 
g^o 
-U c 

>- 

tr, 

o 

^P« 

o 

o 

m 

o 

Is 

o 

53 

RH 

£ 


•£w s 

tj •— *» 

-j 

J 3 

tr 

S 

o 

0) 

E 

7 j 

o 


m 

£ 

Si 

o 


Kl 

Cai agnim. 







pygma-a, DC 

i 

Sh 

1'— 4 ' 

Y. 

-laly 

<1 iilv*"- ])'uiiift 

(i mm Junta, fi-iib* 

2 

Mil 

.V 

Y. 

-Inly 

Dliuuli nver .. 

polyac-antliu, J{n//lc 

■i 

Mli 



? 

cias-utauliH, Death ... 

a 

Kb 

fl"— 4 " 

Or. 

July 

I’imla rijMilmn, 

Astragalus. 







tl idiocai piiR, (hah . 

i 

11 

V 

ric 

\piit 

Nnim Till „ 

ho*ack mules, lienlh 


11 

I'--14' 

Y. ()i 

Mini'll 

-Kami 'i'iil 

nlrictufl, (-trull 

n 

II 

•1"— ii" 

III 

Hoplembu. 

Klifloitfr 

n elanusliicliyo, Ben h . 

12 

II 

G" 


.Illly 

luilhirl i 

inecm-picuiiR, fln/eti , 

10 

1J 

<>" 

p»i 

AiigunL 

K ilum valley 

hiis aluy.imiB»A/«f2wA 

111 

11 

G" 


Auuuefc . 

1111111111 

leiicociplmliifs Gruh 

... 

II. 

• 2 " 

HI 

July 

Milan), Niti . 

cliloroatnchj b, I.mdl. 

K 

II 

r 

Y 

July 

Tula (Gun II), 



m 




llwnli 

cm oil, Mend, 

4 

a' 


July 

Gill 1 1 1 VLT 

KlMvtoli-iia, flaw. 

2 

Efl 

2 ’ _3' 

Y 

March .. 

Oulcv In Pa 

Wch laimi, (trah 

7 

mm 

K 3 E 39 

Y 

laly 


pj'yncunthu-s, /for.if 

a 

mm 

4 ' 

Y 

liifru^t , 

Dhauli i ivpi- 

inulticips, Wall 

8 

EJ 

4 " 

Y 

\ 11 ‘411HC . 

Milam 

Oxytropis. 







lapjvmica, G'-iwrl 

7 

ii 

4 " G" 

Vi 

Jnlv 

Ha |Iml i 

SUuelioyavm, Heath 

6 

li 

2" 

HI 

Mif-ust 

Gulp- |)[mnH 

tat.nica, Juujwm, 

a, 4 

ii 

a" _1" 

J’r 

Jill} - A u - 

liujlmti, Gnu- 

lmcirapliylSa, DC 





Ulttl- 1 

plitnm 

2 

ii. 

3 " 

... 

■July 

Gun- plains 

lezperlexa, 





1 


EM icon, Miij. 

i 

Sli 

r—8' 

Pic. 

L'chnmiy, 

ifim'pm-pi ri- 

ft pi ill'll mil a, Clink ... 

2 

Sh 

i-J' 

I’k. 

AmjiiRt 

Minora, Ac. 

euocnrpa, DC 


si) 

4'-r»' 

Pk. 

Kdirimiy, 

1 asm, luil n mil, 

Heelys arum. 







Iuimaoucnse, Death . 

... 

Mi. 

9 " 

... 

Aurimt . 

Ioi i river 

Straclieya 







tilietica, CU nth 

•• 

TI 

1"—2" 

... 

Tuly .. ' 

'lfiiim 








UV TltR NOimi-'U'l'VI’FRN PROVISOES, 


l^hiitls —(cuntimivri). 


Rtmarkn. 



■ PotloLrltj* fiosnchiott/en ill TIerb 
H iiiul W 


— (iuhleuiftnll iii umjlot n in Dub. 
S and W. 






hist of l\ nmiiuti 








--- | 

Uame 

1 b 
gi* 

E 

5 

_ a 

gag 

I’St 
“■ a 

■gas 

l 

fcL 

o 

4* 

'1 

W 

Height of plant. 

Colour ot flower. 

bO 

,2 

£ 

03 

L* 

O 

«a 

O 

W 

a 

H 

Locality. 

Zoniia. 




1 



dipliylla, Vo t 

1, 2 

II. 

4"- fi" 


T imo 

Almoin 

Snuthia. 







ciliiitn, lloi/le 


IT 

G" 

Y. 

July 

Aliuorn 

iEschynomene. 







itullca, L. 

• • 

IT 

4' 

Y 

July 

A1 morn 

Ur aria. 







pletn, Drso 

lngopun* DC 

1 

II 

1 ' —fi' 

y 

July 

Biigcsur 

2 

II 

1' — S' 

Y. 

August . 

Almoin, Patun, 

Alysicarpus. 








2 

II 

9" 12' 

1 

July 

Aim ora 

IjupleiirifolniH, DO , 

i 

11 . 

1' 


July 

IliiivalbiLgh .. 

rugosua, DC 

3 

II 

0" 


July 

Do. 

Oligemia. 







dalbugioides, lifvtlt, 


T 

30' 

Pk. 

October ... 

Ouici hills . 

Desmoclimn. 







In hnrni folium, DC, 

... 

Sh. 

a' 

... 

August 

Ililgcsiu vnllcy, 

tuqncfcrum, DC. 

... 

Sli 

2' 


August 

lhminUh 

Ijixillnnim, DO 

r* 

Sh 

4' 

Pk, 

August ., 

Bnrjti river . 

poilacui[Hii', DC. . . 

8 

Sli 

3' 

Pic 

August , 

Naim Tal be¬ 
low 

lloribundii <>, D. Don 

2 

Sh 

O'_*p 

Pk w 

July 

Nftiui Till 

oxyphyl l urn, DC. .. 

l) 

Bh 


[IA 

July 

Nairn Till be¬ 
low 

tilirofolmin, 0 Don , 

0 

Bh, 

0' -10' 

Pic. 

August , 

(Ion liver 

giuigeticiuu, DC 

1 

Bh. 

O'—1' 


March .. 

K» 1 ml h lingi, 
Illnibiir. 

sequftx. Wall 

V 

Bh. 

a' 

l’k. 

August , 

Numi TYil be¬ 
low. 

concmnmu, DC 

10 

Sh 

2' 

Li. 

August ,. 

Hi iisui 

polycnrpmn, DC , 





... 


vnr triehocaulon . 

H 

S or 

i' 

i’r 

August , 

Alnumi, Naim 
Til 

;__ 
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IVanls —form tinned). 




Ol 



- - - 



0 

03 

0 

[lima- 





O 

■S 

L»ja 






CP 







O 

d 

>*- 

■ 




Kemnrka. 


a 

Q 

3 

1 






*3 

“ j 
> .= 
c. « 

i 


+3 

O 

O 




0 

w 






Open 

•i« 

i.ooo 

1 





Wot 


4,fioo 

B 





Do. 

... 

4,000 

H. 





Ope11 


a,ooo 

11 





Do. 

••• 

4 — 5,000 

i: 





Do. 


3,000 

11. 





Jo. 

... 

4,0ii() 

K 





Do. 


4,000 

R. 

>« t 




Do. 

■- 

1—4,000 

n 





W 'khIr 


3, 000 

u. 

... 

... 

=>Catenaria 
S (-ml W. 

f«4urn>/b/i<t in Herb. 

Open 


4,500 

R 

... 

... 

=» Vtertllfillia 
and W. 

tiigj/etJ'uin in Herb S 

Eo vent 


' a G,ooi) 

in 


.41 



WooiIr 

... 

0,500 

It. 





FOTCPl. 


/-—7,903 

n 


■M < 



Wooil'i 

... 

0—-0,1103 

]. 


- 



Pores t 

»*■ 

fi 0,000 

n 





Do. 

- 

1-2,500 

it 


- 



Do. 

... 

4,000 

it. 


• • 



Wo oils 

1 »* 

4—0,000 

□ 


.. 




0 


fn 

. • 

• -* 



Open 

... 

4—7,000 

mm 






$8 
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himXlatan districts 


List of Kumaon 


Nome. 

Herbarium number 
(Strachey and Win- 
terbottom) 

.S3 

£ 

o 

& 

■s 

-O 

w 

Height of plant. 

Colour of flower. 

bn 

0 

S 

h 

o 

o 

V 

a 

S 

£ 

1 

O 

k! 

trUlornm, DO 

13 

II 

1 ' 

Pk. 

August 

Almovn ... 

hetcrophylluin, DC., 

13.J 

II. 

1 ' 

Pk. 


Do 

parvi folium, DC. 

4 

S. ci', 

1 ' 

Pic 

August 

Aim ova, Naiiii 

gynuis, DC. ... 

n 

Sfi. 

a' 

Pr 

August ... 

lVil. 

AlmotR ... 

Abrna. 

prccatornsBj L. 

l 

S. HC. 

4' -8' 


I’d irufiry, 

llhiilmr 

pulchclluH, H all. 

2 

S. BC. 

8'—10' 


Pobriuvry, 

Kota ilfut, &(■., 

Cioer. 







nrletnuim, i. 

2 

ir. 

l r 


March i. 

Rh/ibav 

Boongaricimi, Steph.,. 

1 

ii 


HI. 

July 

Milam, Laplel, 

Vieia, 







tctrafiperma, AJcench., 

, , 

II. cr 


Ill. 

March .. 

Almora 

IiirHiita, Koch. ,. 


H cr 

l'~2 f 

111 . 

March ... 

Do 

teuern, Uruh 

3 

H 

1' 

Pr. 

April 

Ramgar, Naini 
Tal. 

•Taint, kc 

rigiduln, Hoyle ,. 

2 

H 

10'— 15' 

Pk W 

August ... 

Bativa, L. 

4 

II. 

1 ' 

Pi 

July 

Nunn Tal 

Tnr. nngnBtifolia .. 

1 

II 

G" 

Pk. 

Maich ... 

Almom 

lathynis. 







Aphacn, L. 

1 

IT. 

1' 

Y 

March . 

Almoin, 

pativiis, L » 

sphrcrious, l{etz. 

3 

II. 

2' 

11. Pr. 



2 

II. 

G"-~9" 

11 



lutciiB, Baker 

... 

II. 

4' 

Y 

May 

Madhuri Pasa. , 

Pi sum, 

sativum, Z, 


n. 

2' 

Wh. 

Mnrch 

Common „. 

Shutena. 







veatita, IV. § A 

Tin- invoice vatn, 

2 

R|| 

»•! 

... 

... 

S T anu Till, &c.... 
Outer Inj |h ,, 

„ den Bill ora 

1 

|£| 

10'—15' 


February, 

Lumasia. 







villosa, DC. 

... 

H 

4' 

p.. 

i^UgllHt 

Almorn, &c 


Locality. 
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Plants —(continued). 


Conditions of soil, &c. 

t> 

► 

o 

3 

a 

V 

m 

s 

11 

t, 1 

5 

Ih 

la 

4 

n 

nid- 

ya 

b 

p 

Tibet. 

Remarks. 

Open ... 

4,000 

il. 




Do 

4,000 

II 


... 

Not found in Herb, 

I'OUBfc 

5—7,000 

it 


■ i» 


Open ... 

l—e,ooo 

It. 

... 

) 

IN 


Forest 

1—9,000 

R 




Do. 

; 1—4,000 

J{. 

... 

... 


Cultivated 

1—2,000 

It. 

»•* 



Open ... 

11,500—14,500 


D. 

T 


Fields ... 

1,5—5,500 

1 

.. 

' 1,1 1 

= 7iju««iNo 2 m Herb S, &. W. 

Do 

1,5—5,500 


*• 



Woods 

5—7,000 

Id 


... 


Open & Woods 

5—7,000 

It 

r*l 

||( 


Woods 

7,000 

It, 

.. 

... 


Fields ... 

1,5—5,500 

It. 

.11 



Do 

1,5—5,500 

It. 




Do. 

4,000 

It. 


... 


Do 

1,5—5,500 

It 


... 


Woods 

8—0,000 

It 

Ml 

Ill 

= Groins luleus in Herb. S. & W. 

Cultivated ... 

1 -5,000 

It 

... 

... 


Woods"’ 

3—0,000 

R 

... 

... 


Do. 

2,500 

It 

•II 



Qoen ... 

.1,500 

R 

... 

... 








imr.fr.ATAN districts 


4G0 


List of Kit moon 


Wiunc. 

« ' 

gj pr 

s ^ 

5 i„ 

a E s 
u K 

+3 

u 

s 

1-1 

'H 

'5- 

o 

vi 

«y 

t- 

o 

o 

■ 



n f, -n 

■e# ’■j 

0> v-' 

ft 

S 

K 

'to 

e 

Ei 

O 

'o 

Q> 

a 

H 

a 

o 

3 

Cflycino. 







Soja, i\w b <mcl £ucu„ 

• n 

II. 

Ml 

... 

August ... 

A] morn, &c. .. 

Hucuua 







atropni'pm .n, DC . 
jnuriciiQ, DC .. 

2 

1 

H PC 

s 1 c 

io'— i,-,' 

Tr 

l’r 

August 
Augm.L ... 

Kota Dun, Ho, 
Kola Dim, &o., 

2ryfchnna. 







BlUCtn, Horti. 

Hunt/. .. 

arlion'ccns, llug’j. ,. 

a 

1 

Tr 

Tr 

fill. 

ao' 

u' 

Ho. 

Ho, 

♦Juno 

August ,,, 

Otiloi In 1 In 

Outer lulls 
Aluium, Jal at, 

Galaetia, 







tcnuillora, IF ami A » 

... 

S. sc 

... 

... 

August 

Gaiigoil 

Spatliolobiis. 







Eoxtnuglui, B xtih „ 


II PC 

50' 


• •• 

niuihai 

Butca. 







frondoaa, fio.ih. ,, 

l 

Ti 

2.'/ 

He 

March ... 

Do. 

P Tier aria, 







tiibojopn, DC „ 

Strnchcyi, Baker 

t .l 

k> ac 
11. sc. 

10'—20' 
6*'— O' 

Bi. 

11. 

Mmcli ,. 

August 

On tor liillo ... 
Kiiiiimuuli ... 

Plmsoolus, 







caleiuiitui, lioxb. ,. 

... 

II sc. 

... 

Y. 

August „. 

Ahnom ... 

Vigiia, 







vcxillntn, Bcntii ... 

... 

ir £ .c. 

2' 

Pit 

August ... 

I.lgCS.lt 

Doliohos, 







Lnblnb, L. 

... 

II. 

.. 

• •• 


Almoru 

biliorna L 

falcalu*, Klein ... 

I 

•> 

II nc 
II sc. 

i'-ij' 

a' 

rik 

ViigiiRt ,, 

August 

\lmorn 

Uiugoli, Nliini 
Tal 
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Plants —(coiitiimpil). 


o 

r* 

o 

to 

m 

o 

<n 

Pi 

o 

'•*3 

£ 

0 

a 

<U 

> 

o 

-£) 

4* 

a> 

o 

*w 

g ^ 

O t> 

10 

« o 

O 

H 


N«» 

r« 

v. 

ft 


Remarks. 

Cultivated , 

l—r>, 5oo 

11. 


... 


Open 

a—o.odo 

11. 



Not found in Herb S & IV. 

Do. 

2,5—4,001) 

It 



Not found hi Herb S & IV 

Toreflt 

1—5,(100 

11 



Not found in Hub S, & IV. 

Do 

2,500 

ii. 




Open 

4—0,200 

u. 




Du 

4,000 

li 




Ten cat ... 

1,000 

11. 



s*fiulea pmi'ijtorn lu list. Not 






found in Ilcrb S, ft IV. 

1)0. 

1,000 

11 



Not found in limb F. Sc IV. 

Woods 

2—4,000 

It 




Woods 

6—7.&00 

11. 



= i’Vuii'.ln/ilba* ep in IltTb. ft. & NY. 

Open 

*i—-5j000 

It 




1)0. 

r» —7,d(K> 

It 




Cultivated 

1—5.U00 

R 



if'M uufcj'jris in list. Not 






found in Herb. S. fiml IV. 

Do. 

1-0,000 

11 


, t 


Open 

5—7,500 

11. 

... 








. 











HIMALAYAN DTSTIH0T3 


m 


List of Kumaon 


Name. 

Herbarium number 
(Str.achey and Win- 
terbottom) 

A 

% 

o 

Si 

o 

I 

W 

1 

■S 

0-4 

O 

•a 

<u 

£ 

S 

1* 

o 

w 

"w 

o 

fcj 

o 

o 

O 

fci 

.5 

a> 

o 

id 

o 

CJ 

8 

H 

£ 

a 

3 

O 

Atylosia 







mollis, Benlh, 

o 

S BC 

15'—20' 

Y. 

Mar cb . 

Sarju val 1 oy, 
Ill in bur. 

grundi flora, Benlh ... 

1 

S BC. 

G'—-12' 

Y. 

September, 

BiigefiUv 

aeaialiicouleR, lit nth,, 

3 

II 

1' 

Y. 

August 

Alinora 

Cajanus. 







llUllCUHj Sprenq 


II. 

2' 

Y. 

October ... 

Gnuai 

Eriosema, 







chineuHO, Vugcl 


II. 

1' 

Y. 

August ., 

A1 mo ni 

Rhynchosia. 







pscudo-cujnn, Camb 

1 

Sli 

8' 

Y 

August . 

Kosinud Sarju 

hiuiiiknBia, Jienlh. . 

a 

It. RC 

10' 

Y Pr. 

August . 

valliyfi 

Oiignr, ike.. 

BLTicta, Spunoyhe 

2 

II. cr 

0' 

Pv. 

August . 

Kilimmuli u- 

vestia, Benlh 

Fleming™ 

4 

n. sc. 

,3' - 4' 

H. 

August , 

Nmni Till, 11111- 
Ha] , Ac. 

strobilifora, Z? fir 
paniculnra, l i’ull 

4 

Sh 

1' 

Pic. 

August , 

Almoru, TliuHnr» 

3 

Sli 

1' 


August , 

1 Inter hills ... 

congcstu, Ho zb 

5 

Sh 

a'—!)' 

ric 

August . 


vur seminlatn 

Dalberg-ia 

i, a 

ah 

1'* 3' 


•July 

Liiigenai, Almo- 
ra, ftc 

SlB'-OO, Until 

i 

Tr 

25' 

Pk. 



oouferti flora, fienth 

2 

S RC 

15' 

Li. 

March . 

])u 

volubilifi, Hint) 

3 

Tr : 

20 ' .-no' 

Pk. 

May 

Ivuhi valley, 

Sophora- 







mollis, Grab. 


Sb 

G'— 8' 

1 

February, 

(Jommon 

Cffldalpinia- 




I 



■BonduccUn, Fleming, 


S BC ' 

10' —15' 


March ... 

Kota, Ac. 

ccpinrin, fluzb. 


S. BC. 

10'-15' 

n 

March ... 

I)o. 
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Plants —(continued). 



0) 


j" 



o 

o 

« 

Himd• 
lay a 



o 

"S 






m 





o 

3 




Remarks 

1 

§ 3 





£ 

40 « 

j? 




'i 

o 

o 

£2 

S 

£ 

ft 

Tibet 


Woods 

1 — 4,000 

R. 




Do 

3,000 

R 

•»> 

... 


Open ... 

4—5,000 

R 

IM 



Cultivated 

3,000 

R 


... 

Not found in Herb S & YV. 

Open 

5—0,000 

R 

... 

... 


1)5. 

a—< 1,000 

R. 

.. 

... 


Do. 

c.. 7,000 

R 


... 


Do. 

2—5,500 

R 


... 


Do. 

C—7,500 

n 

... 

... 

Not found in Herb. S & W. 

Do. 

3, fi—8,000 

R. 

• ml 



Forest ... 

2,500 

11 

• «r 

... 


Do 

1—2,000 

U 

... 

. 


Woods & open., 

3—4,000 

R. 

... 



Forest 

1—2,000 

R 



Not found in Herb. S. & W. 

Do. 

1—2,000 

fl. 


... 

DO. 

a—4,uuo 

li 

... 

... 


Open 

3,5—5,000 

K 

... 

... 

= lidwardsia mollis in Ilerb. 

W. 

Do. 

2—3,000 

R. 



z=Guilandinn flmlucella in 




S. & W. 

Do. 

2-5,000 

R. 

... 

... 



S & 

Herb. 
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■S f. o 
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□ 

% 

o 

o 

o 
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o 
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1 

fn 

O 

’o 

i 

2 
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n 

H 

W 



Hi 

CaPBia 







Fialula, L. 
o cement alia, L 
Sopht-m, L. 

Taut, L. 


Tr, 


Y. 'Apiil .. 

Outer bills .. 

2 

11. 

11 

2'— S' 

Y. 

Y 

Mm cli 
March . ■ 

Ililgesar, &c — 
Outer hi 1 la 

i 

II. 

3' 

Y. 

All the 
year 

llagepar, &c 

Abmis, /. 

5 

It 

1' 

Y. 'August 

A1 morn, Ac . . 

nn’iicwoulcp, L. 

vm, Wflllichlnnu . 

7 

II - . 

v-ij 

Y. 

August ... 

Do. 

Saraca- 







indicn, L. >»• 

*•* 

Tr. 

25' 

R Or. 

March .. 

Kota Dim 

Tamarind us. 







indie a, L >. 

... 

Tr 

co''- an' 


... 

IDiobar 

Bauhinia 







nmlabaiica, Ruxh 

... 

Tr 

25' 

... 

... 

Ithalmr ... 



Tr 

SO' 40' 

Tk. 

.September, 

Kom valley .. 

Valiln, I V fa A 

•• 

8. BC. 

SO' - 40' 

Tie 

Jnnuaiy... 

Dliuhni, outer 
hills 

varmgatn, L. 

li> 

Tr 

SC'—10' 

l*k, W. 

March 

Outer hills ,,, 

Mimosa 







piulicn, £ 

1 

Sh. 

2' 

Tie 

Apiil 

Kota Dun 

2 

Sh. 

C'-10' 

It. 

Juno ... 

HuniRarh nil- 







ley, &o. 

Acacia. 








2 

Sh. 

10' 

y. 

Juno ... 

A Ini ora ,. 


3 

Tr 

15' 

Wh 

January . 

Blnilmr .. 

Catechu, IT ilht 

L 

Tr. 

20'—30' 


January.. 

Ehfibar 

Tntflin, Willd. 

4, 5 

Tr or 

20' —80' 

y. 

July 

Illiabnr, Huge- 



S feu. 




Bar 

Albizzia- 







iebbc-k, Bcnlh. ... 

3, 4 

Tr. 

20'—30' 

Y. 

May 

liagefiar, TJlifi- 







bur. 

JulibriBsiu, Durum ... 
var uioltia 





■ ■■ 


2 

Tr 

25' 

w. 

May 

Naini Tal, Ac, 

fltipulata, Boir, 

1 

Tr. 

30'—-10' 

Y. 

May 

Outer hi 1 Ih, 






IlniBimi. 
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Iannis —Cron tin nor] ), 


6 

o 

re 

t 4H 

o 

t/l 

£ 

J 

■+J 

•5 

c 

s 

r J 

t) 

o 

•2 

Cl 

«?♦ 

1 2 
ct ii 

O *5 
►—* 

ffnjni a 

1'ii/it. 

u 

O 

ri 

JicOliVlkn, 

I 

b 

a 

1 'OH.st 

1 —. 1,000 

I 




Hindu 

1 — 1 , 0(10 

11 




Do 

1 —0,51)0 

It. 




«))>tn 

1 — 1,000 

li 

■* 


[ Not found m Her)), .S & IV. 

Do. 

1—4,(100 

li 



) 

Do, 

4—5,00(1 

li. 




{JiilLivatcil .. 

11,000 

U 


... 

=sJoncsui Amca it\ Ilcrb. fe & VV. 

Ji’oVtHt 

1,000 

li. 




Do 

] ,000 

It 



=3 Pilioviiqma maluburicum in Herb. 






8 Sc W. 


1—0,500 

II. 



= f hdnfnt ttiuva in Hah S. & \V. 


1- 3,000 

Ii 



= Ph>vi(rn Vtt/ilii hi Hah S. & W 






The flowers of tins spr-wen uro 






uMiully yellowish win to. ,J F I). 

■\voui 1 r ■■■; 

3—1,000 

Ii 



^1‘hiincia vrtTieyalu in Herb. S. & 






W. 


2,000 

11 . 



Not fonml m Ilcrb S & W. 

(fit'll 

1 — 0,000 

It 





3,500 

It. 



Not fonml in Herb '? 


1 - 2,000 

li 




Do. 

1 —2,500 

U 



Not found in Herb. B fv W. 

Do, 

1 - 3,000 

li. 


' 


Do 

1—3,000 

Ii. 


... 

No, 3 not found in Herb, S W. 

<nl 

1 ) 0 . 

li—7,0(10 

Ji. 



Not found in Ilcib S Sc W. 

Do. 

2—7,000 

It. , 


... 



o ( J 
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B 0 SAC 13 JB. 

Primus 

persten, Denlh ^Tlooh ., 

armenmca, L. . 

.IncqnDiiionntci.JJrio/f/, 

I’ikMuiii, Rovh 

[‘ruins, L , ,,, 

nepalciiHifi, Scr 
nmhilntii, Unm, 

Prin sepia. 

utilie, Poyle . 

Spiraea,. 

Tcfttitiij Wr,U. ... 5 

BorlnfoUu, L . : i 

btlln, Suns , 1 

caikcsewis, Don ... 2 

TrtCCilllfollil, Drill. 3 

Eulnis- 

jmiic Hiatus, Sm, .. g 

lcticwlutus, ,, s 

InnntiiB, Wall, jr 

alpesliifl, Hi, „. ] 1 

onxatilth, L. ,, a 

rvutuuK, IVnil. , , e 

nivc-ws, IVail. , i t 1 
aiacilt-utiia, Camb. ,, 1 

ellipticuH, Sm. ,, 11,3 

biflotus, Ham , . 13 , 1 

lflsioCiirpue, Sm 3, p 

var.incnil>ranncenB 13 


Pk Novunboi, 

lAlinorn, &e. • 

WJi. April . 

Kaini'iiiljDwii 

I 

11. ko 

Wh 'A pul , 

Clianr 

Apiil 

WttiulTil, Bln- 


Bar 

Wh. Jnmuii'j ... 

Almora, &c .. 

Wh A ngiigL 

lull am, &c, ... 

Wh. Juno 

Umili, iftti ... 

l J Jc. May 

Kulhil’iimi.Clio- 


dmnu‘l;Unl, 

Wh. Hay 

Common 

Wh. -Tuiie 

Aluv.ua, &C. ,,, 

Wli May ,, 

'Tola (Sftrjtt 


vnUpy} 

Wh. June 


Wli. April 

d«if«r, Umimr. 

. . I 

J'llliyimfch . . 

... .Inly 

Mtu toll 

Wh May 

lAliilr 

IMt. 3'TOG 

Nlunik, limnri, 



WJi May 



1’llKH 

Wli Ajuii-May, 

(, «hr iii 1 1 11 r 


lJinmiv, &o 

Ah A pul , , 

Amin 1 11 I, Bin- 



H Pk. Mny-Fcb- 

KuU Dim, Nin- 

uin/y 1 

ni '1 ul, Iii 11 . 

/ 


WJi Juno ,, 1 

Cliiiing I’d pa . . 
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O 

C3 

Ifiuid• 
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O 

ta 

fi 

0 

H 

•a 

a 

o 

CJ 

,<Lt 

‘M 

P 

© o 
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d y 

o 

s 

a 

3 

►> 

o 

o 

■a 

& 

Remarki. 

Cailti vnleil .. 

1—5,000 

i? 

... 


= Ptnica vul'jarh in list Not found 
in Herb. S. & W 

Do. 

5,000 

R. 

n« 

... 

-AnneBtaca vutyai it in list, Not 
found in Herb #5 & W. 

Open. 

11/100 

li 

I) 

... 

= GVuisus No 5 in Herb. S & \V 

Do. 

2, 0—0,000 

... 

... 

— Cerdari No. 4 in Herb S. & W 

Forest „ 

7,500—11,000 

K. 

«»• 

... 

= Ceras.is No ImHeib S & W. 

Open 

G.noo 

R. 


... 


Eoicst 

7— 7,500 

K. 

... 

... 

= lihaiunas No 5 m Herb. S & W. 

Open 

a— r,ooo 

R. 

D. 



Do, ... 

0—12,000 

R 

D. 



By BticnmB ... 

7—12,000 

K 

1>. 



Forest 

9 -10,000 

R 

... 

... 

Not found la Herb. S. & W. 

Open i„ 

5—7,500 

B 


... 


Do. 

7, 5—0,000 

« 

... 

... 


Do. 


B. 


|I( 


Woods 

7—8,000 

R 




Open 

11—8,000 

II. 




Wciods 

7,500 

R. 

, , 

, t . 


Open 

11,000 


D 



Open ,.. 

7, 500—10,000 

R 


Mf 


Fei’CBt & open, 

8—10,700 

K 

T« • 

... 


Woods ... 

7—8,000 

It. 

... 

... 


Woods & open, 

4—7,500 

It. 

... 

1*1 


Woods 

7—7,500 

R. 

... 

.. 


Do. 

I, 5-7,000 

It. 

IM 



Woods 

7,500 

R. 


*1* 
















ii bia'layan dlstr ic r« 


4 1!8 


Lint of Kunmon 


Nnmo, 


rOKcfnliilB, Sin, 
paivifoliuB, 

Geuui- 

urbniiuin, L. 

da tun), Wall. 

Iragaria 

imliori, Anilr 
vescn, L 
vur. nubicola 

Potentilla- 

puipnrcn, Ihtylc 
nlblfolia, Il’fi// 
jmiciimbonH, L, 

fritticosa, L. 


rimbigua, Cumb 

cnocitTpn, Wall „ 

Mooninnn, Wujhl 

Ini gens, Watt, .. 

LesclienunUinua, fter 

vnr. bnimcliulenais, 

peilunculariB, Don, 
riiv obscuva, 
Icuconcit.i, Don. „ 

n/icropliylla, 7>ou .. 

vm commutatn ... 
bifincu, D ,, 

tnultiflja, L. 

rar Snundersonintin, 

soricen, L 
ncpalciiBiH, Uvoh 


21 


s 

’a 

fl 

Tj 
£ V 
^ ** 

Habit of growth. 

a 

rt 

A 

*4-1 

o 

f* 

Tn 

'3 

M 

Colour of liower. 

3 

Sh 

10' 

AVh 

15 

Kb. 

8' 

l*k. 


H. 

il'~ 3’ 

Y. 


11. 

9" 

Y 

4 

II. 

.1"—4" 

Y 

I 

11 

2" -- 3" 

Wh 

2 

II 

3" 4" 

Wh 


II 

2" 

IT- 

•i 

11 . 


Y 


II 

9" 

Y. 

2,9i, 

3. 

Sh. 

4"— 3J' 

Y 

fi 

rr. 

4” 

Y. 

4 

sji 

1' 

Y. 

4 

n. 

i"—aj' 

Y. 

3 

n 

i' 

Y. 

21) 

ii. 

9"— 2* 

Y 

10 

H. 

2’—3' 

Wh 

7 

ii*. 

i" 

Ml 

Y 

0 

ir. 

i' 

y! 

n 

il 

I"—2" 

Y. 

8 

ii. 

3"-4" 

Y 

7 

ir 


Y 

2.1 

ii. 

a'' _ ip" 

Y. 

(in 

t)- 

ii. 

>tf 

Y. 


ii. 

a" _ o" 

Y 


ii 

l' 

H. 


bn 

c 

E 

o 

£ 

O 

r H 

O 

tu 

a 

C \ 

O 

n 

May 

Nainl Tal . . 

Apiil 

Nm m Tal, llin- 
Hiir. 

June ,. 

Nmnilr, Sc. .. 

June 

I'ntlim, Kriri 

A pul 

Outer Iiiliu 

May .. 

I’niilnn Kogilu, 
N a i n i T it |, 
Hivnli 

May 

August 

liar pitting, An, 

May 

Nfimik, Jiiila a, 

July 

Miiillmri 1 *n rh, 
Halam, So 

August ... 

Milam, Niti, 

l’itti mul (to¬ 
ri livers, }‘m- 

dni i, Ac 

August - 

H.ilftin, Milam, 

August 

I’milmi, Sniji- 
liiri 

Align Bt „ 

Kttlhmnitli, Rfr. 


July 
M.ucli-Au 

gllRt. 


July 

Inly 

July 


am 

Njinii 'lYil, Uin- 

Hill, &<> 

Nunn 'Lul 

■Talal, Tolu; 
(Uori valley), 

itlfiin 
al a m, 
toll 

Jiurjiknii 
Do 

Milam, (tiihiS, 
Niti piinfi, Hots' 
Sc. 

Do. 

Mnlnri, tin!?,' . 
"ami Till, llu« 
faar, So. 


Hiulil- 
r, &c. 
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Plants —(continued). 
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“5 
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o 

3 

*8 

Hmd- 
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*H 

o 

1 

» 

-XJ 

G 

O 

a 

“H 

a 

5 « 
o a> 

3 “ 
a a 
t> Xi 

CJ +J 

« 

a 

‘rf 

« 

fc* 

R 

Tibet. 

'Rennvrkt. 

Woods 

7,000 

R 


... 


Uo. 

1 7,000 

It 

"* 

111 


Po. 

7—11,000 

B. 

n » 



Open .. 

1 10—11,000 

■ 



=■ Sievenia data in Herb, S & W. 

Do’ 

3—7,00(1 

B 




no. 

11—12,000 

11 


... 


Open ov woods, 

8-10,000 

It. 


*" 


Open ... 

T 

c>- 

ch 

c 

o 

H 

D. 

ii 

=Sibbal<hu No. 4 in Ilerb S & W. 

Do 

8, 5—12,000 

u. 1 

... 

... 

ssSMuldtn No 1 nr Ilab, S &■ W. 

1)0, 

■ 9, 5—14,000 

it. 

D. 

... 

*= Sitbak/ut No O nr Herb. S. & W, 

Open, rocky 
places. 

8—16,300 

it. 

I). 

T. 

\ 


Open 

11—3 5,000 

B. 

D. i 

T, 


Open rocks 

0—12,000 

It. 


IM 


Open 

9-11,500 

It. 

M 

<•« 


Do. .. 1 

0—10,000 

It. ! 

H 

ll* 


Do. .. I 

0-7,000 

It. j 

■ 

«l« 


Do. ...j 

C—11,500 

B. 

p. 

tl< 




B5 


... 


po. 

13,000 

El 

... , 

*«« 


Do. 

10—12,000 

It 

... 

... 

= SibbalSa No, 2 in Herb. S. & IV. 

po. 

10—14,500 

R. 




Do. 

10—14,500 

It. 

... 



Do. 

12—10,000 


la 

T. 


Do. 

15—17,000 

B 

■ 

T. 


Do 

Ditto 

R 

I: 

T. 


Do. 

10—15,500 

n 

i). 

T. 


Do 

7-8,600 

b. 

... 

... 
















nreyropliyllft, Mall.. 7 

v/ir atrosnnguinea, 8 

„ Iciicoplirott ... G 

moimiuhcs, Lindt. ... 12, as 

■vinr.- 2 Ci 

Klemlann, ll 

Kupiiifi, L. ... ee 

8. ChamcerhodoS' 

saVinlosa, Bunge .. 

9. Agrimoma. 

Eiipatoriom, L ... 

10 Rosa 

macroplijilfi, Lhdl... g, 3, & 7 Sii 

Wcbljmnnn, WuU ... fi 

sencca, Lnull 4,3 

niosclmta, Mill ... 1 

11> Cyclonia 
rmgnns, /Vs ,,, 

12. Pyriis- 

toccata, L. 7 

k ninaoiii, Dene- C 

lfUmta, Don. a 

voitttn, li'rt/i. 2 

A ucnparia, Gafin, 6 

folioloha, Wall. ... i 

13* StratisvsQsia. 

glnucesceuB, Liacll. 

14 CratsBgus* 
rronulata, Itozb. 


n 

to 

0 

g 

"a 

s 

Q 

0 

In 

to 

3 

O 

s 

O 

O 

2 ' — V 

On 

2 *-3' 

11. Or 

P"~l3'' 

Y, 

14 "—3" 

Y. 

l"— 2 " 

Y. 

1 ' 

Y. 

a*— 4 " 

Y. 

2 " 

Wh. 

2 "—3" 

Y. 

C'-IO' 

R. 

0 ' 

R 

&'- 8 ' 

W Y. 

10'—30' 

Wh. 

so' 



Wh. 

June 

Wh. 

May 

WIi | 

May 

Wh j 

April 
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Plants—- f cod timio< 1). 
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'S 
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4H 

o 
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a 

O 

& 

rtf 

C3 

O 

U 

01 

5 

■s 

I 

a 
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O <J 

55 

H 
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%<(. 

>2 

Ilemnrks. 

£ 

a 

K 

£ 

Open 

0—11,00(1 

11 

■ 



Do. ... 

II—11,00 

BV 

IJ. 

... 


Do. 

in—Ifl.ono 

R, 

I). 



J JO. 

ly—N,fi00 

II, 

•« i 

... 


Hocks 

12,000 

11. 




Open ... 

5—7,000 

11 

... 

•• 


Do. 

1—7,000 

B. 

... 

... 


Do. 

i 5,000 

... 

... 

T 


Woods 

7,500 

LI. 

... 

... 


Op on woods ... 

7-12,000 

li. 


... 


Do. ... 

0—It,GUI) 


D. 



I)o. 

0—10,000 

If. 

D. 

... 


Open 

S, 6 — 0,500 

11. 


... 


Cultivated 

5,000 

11. 

... 

... 

Not found ill Belli. S. & W. 

Open woods ... 

0-11,500 

11. 

D. 



Open 

2, B—0,000 

Tl. 

*«< 

,,, 


Do icsfc 

9 —10,1100 

H. 

... 



Do 

8-10,000 

B. 


IJU 


Open 

12,00(1 

.. 

a 

... 


Forest ... 

0 - 1 2,000 

li. 




Woods ... 

3—7,000 

B. 

... 

... 

<=Fyrus No, 1 , in Hovb.S. & W, 

Open woods ,. 

2,5-7,00(1 

K. 

... 

r*i 
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mm A'I. A VAN DTjjTJtlC’J'S 


L 1st of Kumaon 


Name 

o a 

BP 

c'S 

rt 

a 

C s o 

rt £ -Q 
"Z V) 5 

O v-x H 

a 

J3 

s 

en 

m 

0 

3 

K 

Height of plant. 

Colour of flow or 

th 

a 

M 

tm 

Cl 

o 

c 

a 

H 

l^i 

*3 

o 

a 

hi 

15. Cotoneaster- 

bnecilkiis, If’uW ... 

i 

Sli. 

15' 

Wli. 

May 

Nami Till, Bin- 

acnnnnnla, LtntU, ... 

2, 3 

Sh 

IS' 

Pk 

May ... 

sal. 

Kntlti ... 

mull) limn, ttimqe ... 

G 

.Sli, | 

S' 

Pit. , 

July 

Nftl 

iinc ‘1 (ipliy 1 In t Watt. . 

4 

Sh , 

S' 

Wli 

April ... 

Naim TUI, Mi- 

VJf. —- 

5 

Rh 

1' 

Wh 

May 

Iiun, 

Pnnliiri 

XL.-SAXIFIUGA- 

UfL/K 

1. AstUte. 




| 



llVlllfU'13, //((HI. 

... 

H. 

S' 

Wli. 

July 

Nairn Tnl 

2 Saxifraga 







Mbinca. L. .. , 

5 

H 

G" 

Wli. 

A llgllst 

llnlivm 

cci nn a, L. 

G 

ri 

4" 

Wh 

August .. 

Hitijikfttig ... 

Diilpcbiftia, Ilf §' 7. 

19 

JJ 

2" 

Y. 

August . 

Knliim ... 

ivyclmitis /// >V 1 

14 

H. 

1" 

Y 

A ugmt 

BnrjikAlig 

sngmmilos. Hf § /'• 

15 

IJ. 

1"—2" 

Or. 

August ,, 

Hiilinn ... 

LJirculiH, A. >■ 

... 



„ 

M 

vni hituulonlus .. 

17 

II 

2"—3'' 

Y 

August 

flarjilcong and 

cliversifolia, WaV. .. 

21, 3, 4 

II. 

Ii"—15" 

Y. 

August ... 

Uiileh Passes. 
Barjil iing Puss, 

jmllida, Wall ... 

13 

n. 

3" 

rk. i 

August 

Kalinin u<Li. 
Il.irjilcniig 

imcropliyllft, Hoyle .. 

24 

ii 

... 

Gr. 

August , 

UlioiTioll Pass, 

Jaugucmontuiim, Dene. 

13 

ir. 

1"—1" 

Y 

July 

Bu v j t k a n g 
Pass 

Uilbuu, Chur- 

vni’ Stclla-nuvcii ,. 

12 

ir. 

4" 

Y. 

July 

hoii Pass 

13 nr j i U ii u g, 

ramulosn, Wall 

S, 0, IQ 

n. 

W —G" 

Pk. Gr 

May, June, 

C h o r li o 11 
Pass. 

Nannie, Rogiln, 

fhnbi'iala, Wall .. 

19 

H. 

4"-6" 

Y. \Yli. 

Y. 

August ... 

Pimlarj, 11 a- 
lens tnl. 

Jiii In ill ... 

filioauhs, WaV , . 

7 

H 

4" 

Y. 

August 

Bart a ri until ... 

Iluuimimnn, H’rW/ 

20 

IT. 

3"— 1° 

Y 

August ... 

Nni ni Till, Saha, 

ilngcllims, Wilhl. 

'21, 22, 23 

II. 


Y. 

August .. 

IJ a v j 1 k d m g, 

lipnlnla, Hull. 






Lilli]nr, Mi¬ 
lam. 

vac. uiluitn. ... 

1 

ii. 

G" 

Pk. 

PebiuavY, 

Bngesar, A lino- 

Stiaclioyi, Iff, 5 T 

2 

ii 

&" 

J'’ 

1 

June 

in, &c. ... 

Milam 
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PI ants— (conti uu ed). 



t> 

o 

•g 

SJ 

a 

ZJ 

+H 

2 

p 4 

O ttJ 

42 12 
ci o 

5 5 

3 

Ih ind- 
lai/a. 

o 

.Q 

Remarks. 

‘A 

a 

"a 

C4 

K 

fa 

A 

Woods 

0,5—9,000 

E 




Woods ,,, 

7,5—9,000 

B. 


T 1 ■ 

No. 2 uofc found m Ilcrb. S. & 

Open 

11,600 

„ 

D. 

u, 

W. 

Do. 

7—1 ],50O 

li. 

D. 

... 


Rn. ... 

12,600 

H. 

... 

... 


Woods 

8—7,000 

u. 

... 

... 


Open 

11,6-1-1,500 

E. 




J>o. 

1-1,500 

B, 

... 



Do ... 

12,000 

n. 

... 



Do. 

14,600 

E 




Do. ... 

13,000 

B. 

... 

... 


Do. 

13—17,000 

11. 

□ 

T. 


Do. 

7—13,000 

B. 

... 

... 


Do. 

14,500 

B. 




Do. 

14,600 

li. 

... 

Ml 


Do. 

13—10,000 

R, 

1). 

T. 


Do. 

11—10,000 

R. 

D. 

T. 


Shady rocks & 

8,5—16,500 

11. 

D 

T. 


open. 






Open 

11,000 

li. 


... 


Do 

10,00.) 

R. 

D. 



Sliady rocks 

7—0,000 

li 


... 


Open 

13-17,U00 

11. 

D. 

T. 



M) 

E. 

B 



Shady locks 

3—10,000 

li. 

□ 

... 


Open 

11—12,000 

... 

D. 

... 



60 

















I,it>t of liumuuh 







1 



a a 













i?fuue. 

H I ■ 

g £-| 

2 $ 

- o S 

t 

a 

u 

tli 

•w 

o 

1 

•a 

■s 

01 

tq 

«w 

o 

*n 

S 

| 

<n 

O 










£££ 

tc 

rO 

rt 

w 

'3 

a 

o 

o 

O 

a 

B 

a 

3 

3. Chvysoaplenium 
tnclwaptxra«.i«, 

2 

II. 

G" 

Gr. 

Way 

DwalijMivJhari 

tcndhun, Hj. <y ’£ 






1'llP.H 1 

1 

11. 

}" 1" 

Gy 

May 

MiVUuui 1 

1 .1. Paniassia- 







miE)lcoin, Wall. 

1 

ir 

8" 12" 

Wh 

July 


oyntn, /.«!< h 
\msilla, 11 'all 

;j 

ii 

2 " a" 

Wli 

Aiigiint . 

Unihoii, Tihum, 

o 

il . 

2" 

IVli 

Augimt 

H ar j L k d n < r r ' 

5. Hydrangea. 






I’flHH, 

altieahiin, Tf all. 

i 

S EC 

30—40 

Gr W 

May 

Durki-Mimi k, 

nspuirt, Don, 







3 

Tr 

20' 

... 


Tolu (S n i j u 

vcstiin, Wall. 

2 

Tr 

10'—20' 

Gr. W : 

July 

valley) 

liiinuu, Divrtli 

6, Deutzia- 







corymb ciEfi, Dr. 

l 

Sli 

115' 

Y. Wh ' 

May ,..j 

Nnnilk, UiiiBar, 

atnminen, Hr, 

2 

Rli 

10' 

Y Wh 

Mny . 1 

&c 

umcmUtiHB,/#. f. • 

3 

Sli. 

10' 

Y Wh 

May 1 

IMnflnr 

7. Pbilaclolplius. 







cmonnmiB, L 

... 

Sli. 

12' 

Wh. 

May 

Kathi, &o „.j 

8, Itea- 







mitniiQ, Hoy la 


T. 

1G' 

Wh. 

May 

Waftesar, out ix 

8. Ribes. 






liilliJ 

Giosaulniin, L. 
omntnlc, Potr 
plnCinle a II all. 

1 

2 

a, r, 

Sli. 

HU. 

Sli. 

8' 

G' 

O'—15' 

Gr. 

Juno 

Jane ,,. 

May 

Tola,Milam ... 
Mu Km, Kiti 
Milam I’niilnri, 

iitjrinii, L. 

i 

Mi. 

15' 


May 

hH 

Hi 

XU —CHASSJJLA- 







CEJE. 114 

1. Tillaea 







pontandrn, Jfut/le 


II 

*y/ ^ 

Gr V 

( 

July 

1 

Kami Tdl, A!- 
11101(1 
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Plants —(continued). 


d 

=4 



Cl 




% 

Hand- 


d 

laya. 


<U 




e. 




,2 3 

-.j m 




£? ci 
t> _T2 

h 

n 


§ 

W 

1 

ft 

y 


Remarks. 


Wet banks 
Dr>. 


Open wet 
Do. 

Do 

Porcet 

Do 

Do. 

Do. 

Do. 

Do. 


Do. 

Do. 


Open 

Do. 

Open and o n 
trees. 

Open woods ,, 


7—8,000 

II 

lO/i 0(1 

II 

7,5—9,000 

R 

15,000 


14,50o 

ii 

7,500 

R. 

0,500 

K. 

8—11,000 

R. 

7—9,000 

R. 

5—7,500 

R. 

5,000 

K. 

7—8,000 


a—4,000 

R 

11,500 


10 -11,500 


7—12/JU0 

R. 

8-10,000 

R. 


R. 
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Wet banks 


5—8,000 






If I jl Jtf r, WAN I)ISTHI( 


47f 5 


/.m/ (>/’ Kummw 



U ! 

% s 







5 ^ 




6/> 


Name 

H d 

B |? 
5 H 5 

c? £ 3 
■S 5 

a 

XI 

i : 

O 

w 

SB 

■8 

1 

hH 

r: 

% 

‘S 

th 

3 

a 

s 

■8 

** 

g 

■3 

O 

’C 

o 

£ 

o 

53 

O 

o 

a 

P 

•+w 

'ci 

O 

3 

2. Crassnla. 







iililiCilj Dene 

i 

n. 

8" 

Gr. W 

July 

Gagur, r«Un^ 

3. Kalanchos- 







apntliulntn, D(' 


ii. 

2'-3 

Y. 

AllgllBt 

Alniorn, Ac. ... 

4. Cotyledon. 
Gictwlca, C -0. C7(ir/;i’ } 

5. Secium- 

... 

ii. 

l" _Q" 

Y 

July 

E iilum, Rlui- 

I«nB 

IHioiliola, SC. 

n 

n. 

l'-iy 

Gr. Y. 

.Tuly 

1’iiulari, Sing- 

rrennlatum, Jli A T, 

12, 15, 

ir 

2"-9" 



jiiri. 

Nili Eftfis, &c.,- 
J'ailim’kov.l’in- 

quridrifklum, fail. 

17,19 

ii. 

2"—3" 

E. 

Juno, An- 






gust 

tin 11 , Eiik.ui 

Himixlcuflc, Dit* 

2U 

IT 




tnl, ’llajhoti. 

? 

cloii!/iitum r Waif 

10 

1L 

8" 



■fnHtigiiUuro, lion]: j. 

18 

II. 

4' 

Y. 

■July 

NTH vftHoyH in 

nsiaticum, I)C> 

13 

II. 

G // ~12" 

Y. 

July 

Gugc 

Chmnpw-u, TJui'- 

var Wailicliiftiumi, 

11 

II 

e" 



jikiing 

linoniiloluim, Moi/lr, 

8 

II. 

4"—G* 

Y. W!i. 

AugtlBfc 

ilnlimi, IJnnloI 

tiiflilum, Wall, 

7 

II. 

g" 

Wh. 

August , 

Bnfts. 

Naini Till,(ion 

roBUlntnm, TUbjnr . , 
lulonotriclmtn,' Watt 

1 

4 

II 

11. 

2" 

4" 

W. Gr 

V pnl 

valleys, &<> 
Niiuii Tal, Ac, 

? 

Rnrj ill slug, 1(5 1 - 

Irullj pet alum. 11/. A 
T 

21 

II 

2" 

Y. 

August 

EnvcisU, Lid eh 

9 

1( 

G" — 9" 

B. 

August ... 

linn 

Mi linn, IS iti, 

liruUKiuiU 1 , Wail. 

»* 

31. 

1"—0" 

K. Y. 

iInruli,Au- 

Ouri- 

Almoru. Mai in 

G. Seiirpcrvivum. 





ftusl 

TftI,Gmi val¬ 
ley. 

acuminatum, ])<•<)e 

I] 

ir 

1"_3" 



‘laii.s ol GiigT.. 
Muliiri, 

miicvoiiaLuiu, l'd<jt ir 

1 

ii. 

G" 


August 

XL11 —DtlOSMTA- 







VhM. 







1 Di-osei'ti. 







J'cltata, S..V 

i 


ii. 

8' / 

Wh j. 

Inly ... 

llmnrn, J«ro- 
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PUtnls —(continued). 


Conditions of soil, &c 

Elevation in feet above 
the sea 

JIu 

lai 

£ 

3 

nd- 

/“■ 

b 

0 

1 

•S 

•a 

Remarks. 

Open rocks ... 

5—7,500 

K 

... 

... 


Open 

4—5,000 

II. 

... 



I)o. 

11—15,500 

11 

D. 


=* Scduin No 2, in Ilei li S & \V, 

Do 

11,000 

11. 




Do 

14- 17,000 

11 

D 

T 


Do 

10—10,000 

11. 


T 



? 





Woo (In 

0,000 

ii 

,.l 



Open 

11—15,000 

... 

D. 

T. 


Do. 

12—14,500 

it. 

... 

... 

~ .S', Iikodivlu m part. 

Do 

11,500 

... 

D, , 



Do 

0—12,000 

it. 




On trees 

7—8,500 

it 


- 


Banks 

C—7,000 

it 

H 

... 



? 

it. 




Itocks 

32—14,000 

... 

D 



Open 

11—15,500 

... 

D 

T 


Open wot 

0—7,000 

it. 

i 



Open 

15,500 



T. 

■= Cras&ula No 2 in Herb. S, A W, 

Do. 

10.500 


D. 



Open wet 

4—8,000 

it. 
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irur a't.ayan disttwotb 


List of Kmuaon 


Nmiie. 

11 

B 0 
« A 

« {?§ 
2fl2 

3 U 
r a o 
£ t: A 
•gtfj o 
m w ' +1 

w 

JS 

t 

o 

o 

1 

w 

•lycrcjd JO ■jqSrajj 

Colour of Sower. 

| 

Is 

£ 

O 

1 

EH 

locality. 

XL1H — HAXOBA- 
GKili 

1. Hippuris- 
Tiilgmis, L 


IT. 

i r -n f 

Gr. 

July 

Uayhoti, Gya- 

uylmti. 

2, Myriophyllum. 
spied turn, L 


II. 

1'—2' 

... 

... 

Naini Tn.1, &c. 

XLIV -COMBUETA- 
CEA3 

1* Teminalia. 

-i 

Tr 

SO' 


May 

fill il bur 


i 

Tr. 


Wh. 

Sarju valley ... 

tomentosci, Bidd. . , 

... 

Tr 

30' 

v Gr. 

August 

Kai’ju valley . 

2. Anogeissus. 
Inti folia, III?//. 


Tr. 

20' 


August .. 

Bhabar 

3. Combi'etum- 


H II. 

l'—2' 

Wit. 

April 

Pages nr G an- 

XLVv—MYB'XA- 
CKvE. 

1, Psidnun* 

Guyava, L. 


Tr. 

10'—15" 


■February, 

ami th 

Outer bills 

2, Eugenia- 

Jtunliol'uin, Imih. ... 

1 

Tv. 

80' 

Wh 

March ... 

Bhabnr, outer 

sp~ 

3 

Tr. 

30'—40' 

Wh. 

December, 

lulls. 

Ditto. 

3. Oareya- 
arboron, Itarb 

pM 

Tr 

no' 



Bhabnr 

XLVI -MI3LASTOM- 
AUJiA'l 

1, Osbeckia 
oliiiicnsip, L. . . 

1 

II. 

s' 

Plr 

September, 

Bageanr, &o. ... 

Btctlatn, H'o//. 

2 

Sh. 

3’ 

Pk 

August . 

Common ... 
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■ziSi/zi/ylmii Jambolauum in. Herb. 
S. & W. 

—S, venosuii, DC. in Herb. S & W. 







480 


ITntA'T#AYAN PISTIUATS 

List of Kit muon 



SB 







%* 

S S o 

-as 






Name 

Q 

tJD 

•g 

n 

£ 

£ 

*r-< 

o 

Ut 

o 

o 

cs 

£ 


3 ~ -p 

S 'W-H 

IS 

to 

o 

o 


n 

O 

o 


« 

w 

w 

o 

H 


XLVU.—LYTURA- 







CEjR 







1- Ammaimia 

rotutulifolia, Ham. ... 


ir. 

3"—4" 

rk, 

.February, 

Almoin 

Bill lei folia, Monti. ... 

3,3 

ii. 

12-" 

... 


Ivosi lirci, Al¬ 
in ora. 

% Woodfordia* 







non burn! a, 


8ii. 

8'—10' 

Sc. 

February, 

Outer lulls . • 

3. Lagentramia 
jam flora, He.eh. 

i 

Tr. 

40'—50' 

Wh. 


Bhubnr 

4. Puuioa- 







Grnnaluni, X. ... 

... 

Sii. 

8'—10 

Sc. 

June 

Outer hills ... 

XLVIII —ON AGRA- 







CEA3. 







1, Epilobiiun. 

2 

H. 

a' 

Pk. 

'August ... 

Nfti, Rimkini, 

Intifolimn, L. 

i 

H. 

a" 

l 5 r. 

August ... 

Milam, Bndun- 


10 

II. 

3' 



Naiui Tul 

car. ItcLuni, 

u 

H. 

... 

... 


Aim ora 

loseum, tiehrvb. 

5, 1,0 
11, 12,13 

II. 

... 

... 

... 

... 

car, cyhndricum ... 

8 

IF. 

... 


, . 

Naim Till 


4 

II 

4" 

l'k. 

August 

Lnptcl 

oil gam folium, Lam ... 

G 

II. 

4" 

l’k. 

August ... 

Mil mu 

2 , Circa a- 








3 

II. 

8 " 

Wh. 

July 

Binsnr . . 

cojdutn, iluylo 


II 

l'—a' 

Wh 

August ... 

Naim Till, Kali- 






muudi, &o. 

filpiun, b. 

■jp§§ 

II. 

4" 

Wli. 

August 

Saba 

XUX.-SAWYEA- 







C13A3. 







1. Casearia* 







toraontoBa, Jioxb. 

B 

T. 

25' 

GY. 

February, 

Bhabflt 








OV TTTT3 STOUTR-WESTERN PROVINCES, 


481 


P hints —(continued). 


d 

*5 

Elevation in feet above 
tbe sea. 

Ilhni't- 

itn/a 



"o 

9 

O 

'■W 

a 

£ 

1 


Tibet. 

Beni aria. 

Open 

4—5,500 

R, 

»«• 


—Autelvfut rolundifdia in Kerb. 

Open and by 

4,000 

R, 

M' 


S. & W. 

No. 3 not found in Ilecb. S. & W. 

water 

Open 

a—c .000 

B. 



= Ch islt'a tmnttosa in Ilei li. S. & 

Forest 

1,000 

R, 

• ■ 


W. 

Open woodfjjCnl- 

1—5,500 

U. 




tivnted. 

Open 

11,5 —13,500 


D 

l 

T; 


Do. 

11,5—14,000 


D. 

... 


Woods 

0,500 

R. 

HI 

... 


Open 

5,000 

11. 


• ■1 


Wools 

fl,500 

R. 


... 


Open 

15,000 


IX 

T. 


Da. 

13,000 

" * 



Forest ... 

7,000 

R. 




Do. 

7—8,tHiO 

II. 

... 

... 


Do 

0,000 

B 

... 

... 


Do. ' 

i 

l 

1—2,000 <■ 

“1 

... 

"1 

■ 


a 
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*IUtoA L \ V \ N JV8TBK'T/3 


List of Kmnaon 


Name, 

Herbarium number 
(Strachey and Win- 
terbottom). 

o 

a 

*8 

•M 

"i 

w 


k 

01 

* 

o 

■M 

o 

s 

_o 

■q 

O 


£ 

i 

a 

L.—CUCUIiBlTA- 
ODiE, 

1. Triohosanthes- 
pfthuata, Roxb. 


H.'bc 

10' 

Wh. 

July 

Sarju Talley, 

2. Herpesfcoapar- 
mura- 

oaudlgerum, Wall, .. 


H, sc. 

fl' 

Y 

Avgust , 

&c. 

K a 1 i m u n d 1 

3, Cuoumis 

Bfttivns, L. 

1 

H. BC 

1' 

Y. 

August ... 

Paec. 

Jalat 

4. ZehnBria- 

umbel lata, Tbun- .. 
var. nepEileneia 







• • 



Wh 

May 

Sarju valley ,, 

5. Melothria- 

odorato, JIf. 4' T. .. 


1 


Y. 

July ... 

Almora 

6. Gomphogyne- 

cifiSifoTmit?, (rriff. .. 


1 


Gr. Y, 

August ... 

Kalimunrli Pass 

7. Gyno sternum, 
pedata, Jil 






? 

LI.—BEGONIACEAS. 

1. Begonia- 

pi ct«, Sm, 
araceua, Wall. 

2 

H. 

8" 

Pk. 

August ,, 


1 

H 

6" 

Pk. 

August ... 

N a i n l T ft i. 

LII -DATISCACEJE 

i, Datisca. 

cannabina, L, 


H. 

7 


July 

Dftgesar, &c. 

Almora 

LTII,—PICOIDE/E 

1- Mollcgo. 

atrlctn, L. 

... 

H. 


Wh. 

My 

^nini Till, &q, 
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Plants — (continued). 


6 

'S 

o 

> 

o 

A 

ej 

1 

.9 

i* 

■l a 

? 4) 

&-S 

w 

Him&- 

Utya. 



■w 

O 

DO 

§ 

43 

1 

u 

s 

1 

£ 

a 

CJ 

£1 

, H 

Remark* 

Open 

4,600 

R. 


i i * 


Do. 

8.EOO 

B - 



= Oymnopet'ilim vediniculotum in 
Herb. S & W. 

Do. 

6,000 

R. 


... 


Do. 

a,6oo 

it". 

... 


c=Karn-ta umbeUata in Herb S, & 
W. 

Do. 

6,000 



... 


Do, 

6— 8,000 


... 

... 



l 

■ 

... 

... 

=Euhjha Irigt/iiq in Herb. S. & W. 

Wet, brinks 

4—6,000 

R. 




TrecB & rocks, 

7,000 

R 




Elver-bed 

4,000 

R. 

... 

... 


Open 

4—7,000 

R. 

1 

Ml 

... 
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HIMALAYAN IlimUOlte 


List of Kumaon 


' — .— 





SP 









C 1 

-n 

6 : 

i 

M 

QJ 

£ 

s 


Name 

a 

1 

tH C3 o 
rf £ 

■gw 5 

O 

& 

•w 

N-l 

O 

A 

to 

O 

ed 

o 

u 

a 

o 

o 

« 

o 

o 

a 

'cd 

o 



a 

H 

o 

U 

$ 

h-3 

11V,- UMBliLLIFB- 

m 






EAi. 







1. Hydrocotyle. 






Gtigflr Aim oi a, 

1 1 
Kota-Dun, &o. 

jaraiiicn, Thnb. 
rotnnchfoiin, llovb.... 
nsinticn, L 

H 

II, cr. 
H 

11, cr. 

G" 

3" 

c" 


March .. 

March ... 

2 Sanicula- 
caroptun, L. 

... 

11. 

l'-li' 

... 

May 

Karlin, Naim 
Till, &c 

3 Vioatia- 







com if alia, VO. 

1,2 

II. 

6"-14' 

... 

May t. 

Cliaur, Ldliur.. 

Tr&chydiiun 
Hoy Id, Lindt. 

... 

II. 

4" 

Wh. 

Septcmhci, 

Lnn jar ... 

5- Bupleurum. 

lanceolatum, Wall. .. 

4 

II. 

3'— 4’ 


May 

Karim 


2 

H. 

2' 

Iir. 

August 

lbilnrn 

fnlcntuni, L. 

G 

H. 

3'—4' 

€ f 

February. 

Outer hills 

var mnrginatn 

1 

II. 

2'- 3' 

Y. 

May, 

Surjn vmley ... 

longi untile, 1 Vail. 

0 


1 '— 3 / 

Hr, 

Aiigiutt . 

holitni, Niti 

tCUUC, Don 

5 

II. 

2'— 3' 


September, 

Hflini Tal, tiu- 







gar 

6. Carum. 







carm, L. 

i «■ 

rr. 

2 ' 

Wh. 

July 

Tola 

anothifolium, Death. 

... 

H. 

32' 

• ii 

Kami Tiil, Al- 






m ora, 

Falconeri, C, D. 

• •• 

n. 

2'— S' 


September, 

Bmsiir 

Ctar he. 







7- Pimpinella 
achil lei folia, C. B. 


ir. 




? 

('lathe 

acuminata, 0. B. 


ii. 

3' 

Wh. 

August .. 

Urthti Till, &c. 

Clarke 

teneriv, Beuth. 

... 

H. 

1 '— 1 J' 

111 

Naim Till 

... 

diverai folio., D C. . 

1 

ii. 

2'— 4' 

Wh. 

August .. 

DurtiUoli.Nainl 






'Ini. 

Straehcyi, C. B 

2 

ii. 

0 " 

Wh. 

June 

Dlmoli river „. 

Clarke, 

cieepitoHa, Death. 


ii. 

j S"—4" 

Wh. 

uly 

Niti 
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Plants — (coil tinned). 


d 

s 

4* 

k 

a 

x> 

aS 

S 

Hima¬ 

laya 

1 


o 

CO 

| 

^3 

o 

o 

<_) 

Elevation in. fe 
the sea. 

a 

•8 

K 

b 

P 

O 

Xi 

*H 

H 

Remarks. 

By water 

6—6,500 

U, 




1 

a«» 




Open 

2—4,000 





Woods. 

3,5—7,000 

E. 


•• 


N car water, 
open. 

6—0,500 

E 

... 

... 


Open 

10—17,500 

««• 

... 

T. 


Near water ... 

6,500 

E. 




Open 

10,000 

11 


... 


1)0. 

3 - 6,000 

11. 




Do. 

3,5—(i,500 

11. 




Do. 

11—12,000 

R 




Bo. 

2,5—7,000 

11. 

... 



Do. 

11,500 


D. 



Do. 

6—0,500 

R. 

... 

... 

<= Ptychotis No 2 in Ilerk S. & W. 

Woods i«. 

7,000 

R. 

... 

... 

KsPtyohotis No. 1 in Herb. S. 3c W. 

... 

? 

, 

... 

* * » 

= Ptychotis No. 3 in Herb S. & W. 

Woods ,, 

7,000 

R. 

... 


taBeulera acmunala in Herb. S. 3c 

w. 

On oaks ... 

8 ( C0D 

R. 


... 

«riemnema Icneruiii. not iound in 

S. & W. 

WcodB 

6—9.600 

R. 

... 

... 


On rockB 

7.600 

R. 

... 

... 


On rocks 

12,000 

11. 

D. 

f»i 

zaPah osciadnm casnifasunt In Ilerb. 

S. & w. 
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IIIM A' LAY AN DIST R ICTS 


List of Kumaon 


Name. 

a 

k 
s ? 

a 

,2«S 

kc 0) O 

M -O 

-2 co S 

<U 

P3 

Habit of growth. 

Height of plant. 

* 

o 

<n 

’S 

« 

§ 

Time of flowering. 

Locality. 

B- OamovrMza 







Cl a y t on i, a B. 


II. 

1'—2' 


May 

Liihui 1 

Chi he, 

9- Cheorophylluui 






reflexum, Lmdt. 

... 

H. 

2'—3' 

... 

August .. 

Jftlat 

10. SeseLi- 







indlcum, W ft A, ... 

... 

H. 

m 


... 

? 

trllobum, Benth. 


H. 

2'S' 

Wh. 

August ... 

Milam, Nits 

11- (Enanthe 







utolonlfera, Well. ... 

2 

H. 

2' 

Wh. 

August ... 

Almora 

12- Selinum 







temiifolium, If hll. 

... 

H. 

1'—3' 

wh. 

AugUBt 

Naini Tal, Ra- 
1am, Milam. 

vnr elata. 

... 

H. 

1 ' —3' 

Wh. 

August ... 

Naim Till, Ha- 
lam, Mjlntn 

vag l n a t u in, C B. 

,,, 

H. 



, 

' 1 4 

Clarke. 

13. Cortia* 







LJndJci, DC. 

1'2 

H. 

0"—9" 

... 

August .. 

Rdlaiu 

14. Pleurosper- 
mum- 







GovaQifl-num, Benth... 

11 

II. 

2' 

Wh. 

August ... 

Rdlam valley, 

Candollii, Benth. 

3 

11. 

12" 

Wh. 

August ... 

Milam, Kala- 
jawar 

angeHcoldes, Benth. ... 


H. 

5' 

Wh. 

August ,.J 

Italam valley, 

dento-tum, Benth. 

... 

H. 

... 

... 

... 

? 

BtellAium, Benih. 

... 

H. 

6" 

Wh. 

September, 

Milam ... 

Hooker], C. B. Clarke, 

... 

H 

9" 

Wh. 

August ... 

Shclahcl Ktikas- 
tal. 

Brunonie, Benth. ... 

... 

H. 

9" 

Wh. 

August ... 

Milam, Kalnjn- 
war. 

16 Peuoedamun- 







Dhana, Bam. 

6 

H. 

... 

... 

... 

Almora 
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Plants —(continued). 


“3 

.h 

o 

Elevation in feet above 
the sea. 

fjimd - 
iuya. 



'S-i 

O 

! 

1 

6 

a 

H 

b 

a 

8 

£ 

Remarks. 

Woods 

7,300 

R. 

... 

- , 


Open .. 

5,000 

R. 





7 

... 



>= Ciudium diffusum in Herb S & 
W. 

Open 

11,500 

... 

D. 

... 

= Eriocycia nuda in Hcrh S & IV, 

Near water ... 

4,000 

S. j 

... 


jS T ot found in Herb. S. & W. 

Open 

6,5—12.500 


D 

... 

*= Pence lain/ot Noa 2 and 4 in 
Herb. S and \V. 

Do. 

6,5—12,500 

R - 

y 

... 

— SeUnuot No. 1 & Pencedanum No. 
3 

a»» 

III 

12,500—14,600 

R. 



— Pencedanum No. 5 in Herb S. 
& W. 

Open i«4 

8—11,000 

R 




Do. ... 

12—14,000 

... 

5. 


—Hymenolana No. 3 in Herb. 9. 
& W. 

Do. 

8—11,000 

R. 

... 

» .* 

— Angelica glauca In Herb. S & W. 

... 

? 


... 

... 

ZZ-Hymenaiatm No. 1 in Herb. S. 
& W. 

Do. 

13,000 


D. 

*“ 1 

~tiymenolana No. 6 In Herb. S. 
& W. 

Do. 

15,500 

3 

... 

T. 

j— UymennJam No. 4 and Oreocome 
2 in Herb. S & W. 

Do. 

11—14,000 

B 

D. 

... 

— Hymenalcena'&o. 2 in Herb, S. & 
W. 

Do. 

5—6,000 

R 


... 
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HIMALAYAN DISTRICTS 


List of Kunuton 


Name. 

Herbarium number 
(Strachey and Win- 
terbottom). 

Habit of growth. 

i 

■ 5 . 

«*< 

0 

-M 

A 

sc 

S 

H 

Colour of flower. 

Time of flowering. 

Locality. 

16. Hemcleum- 

Brunonis, Itenth. 


ir. 

i'—iy 

Wli, 

August ... 

Ealam, MiUm, 

camlicauH, Wall, ... 

h'i 3 

H. 

a' 

Wh. 

May 

Nairn Tii.1, Ra- 

17- Caucalis- 

Anthriaciia. Scop 

• i 1 

H. 

3 ' 

R. 

August 

lam. 

Naini Tal, Pd- 

LV.—ARALIACE^E. 

1- Aralia- 

ciesifolia, Griff. 






ton. 

var acandens 

i 

S SC 

... 

• « • 

May 

Dwa.li,Mdtlhari 

2- Pentapanax. 

Lcschonaultii, Seem. 






PflBH 

vnr umbel latum ,, 

3 

sii. 

2 o' 

... 

May 

Uddlidri Pnaa, 

3- Heptapleimim- 

i in prcaBii in, C. B. 


Tr. 

96'—30' 


September, 

D iv dll. 

Climni-binnik, 

Clarke. 

venulosum, Seem. „ 

... 

S. BC 

30'—40' 


March ... 

Outer hills .. 

4. Heteropanax- 

fragrnns, Seem. 


Tr. 

20 ' 

... 

December, 

Bliabnr 

5- Brausiopsis. 

aculentn, Seem. 

• II 

Tr. 

4'—8' 

Wh. 

Febnmry, 

Sarju valley ,,, 

6 - Maoropanax- 

oreophilum, Miq. 

• 11 

Sh. 

G' 

Ill 


Naini Til 

7 Heilera. 

Helix, L. 

1 

S. BC. 

30'—40' 

Wh. 

October ... 

Biigesar, Nnini 

LVI.-CGRNACEJE. 

1. Marlea- 

begoniasfolla, Boxb ,... 


Tr. 

20 ' 


June , „ 

Tdl. 

Yiton, outer 





1 

1 

hills. 
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PI (mis —(continued). 


o 

■a 

'o 

« 

► 

o 

■3 

fit Hid¬ 
ing i 



O 

tfl 

c 

o 

■ H 

C 

o 

O 

■H 

n 

• M 

g ^ 

3« 

rt m 

fc-S 

S3 

s 

» 

£ 

fl 

-*3 

o> 

A 

IH 

E-i 

Remarks. 

Open 

13,500 

It. 

D. 


= Tordi/lwptia Bruaoais in Herb. 

Do. 

0—11,000 

K. 

... 

,M 

S. & W. 

Do. 

S, 5—0,500 

E 

4* « 


Probably = Tor i Us An (hr isms of list. 

Forest ... 

8,GOO 

e! 

... 


which ia not found in Herb 
Strnchoy, though Cuucalis Aii- 
thnicus is tlierr, named In nia- 
nuacript without nprinted ticket. 

Do. ... 

a~iQ,ooo 

e’ 

... 

1 


ForcBt near wa- 

10,000 

E. 



= fiedera lonreniosa in Herb S & W. 

ter 

Forest ... 

1—8,000 

J.t 


* * * 

— Paratropia and Tledera No. 6, in 

Do. 

1,000 

E. 

... 

... 

Kerb. S. & W. 

zsPunux fraijrtnis in Herb. S. & W» 

Do. 

-2, 5—4,000 

a. 

[ ... 

... 

=s IJtderu No, 3 in Herb. S. & W. 

Do 

6,500 

R. 


... 

tzlledern No. 5 in Ilcsb. S, & W. 

Do. 

3—0,000 

R. 

• ' 

... 


typon ..i 

3—6,000 

R. 

... 

I »* 



02 
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imiA'LAYAN DISTRICT.: 


List of Kumaon 


Kamo. 

|i 

cj 

C ci Q 

^ 'Jl o 

w 


Height of plant. 

Colour of flower. 

Time of flowering. 

& 

i 

o 

hJ 

2. Cornua- 







mnciophylla, H’flf/.... 

2 

Tr. 

30'—40 r 

Wh 

May 

Naim Till ... 

oblong a, ll nil 
capitaln, Wall. 

3 

Sh 

IB'—20' 

WU 

October ... 

Common 


Tr. 

2D' 

Y. 

June 

Pynni, &e. ... 

LYir.—CAPEII OLI- 
ACEA. 

1. Viburnum 







cotllii folium, Don .. 

1 

Sh. 

15' 

W Pk 

May ... 

Naim T ii 1 , 
Dwiili. 

Btellulatuui, Wall. ... 

5 

Sli. 

12' 

WU 

no. 

[lni'inr, &c. ... 

ynr. -— 

C 

Wi. 

15' 

,, 

Do 

Duduloli ... 

„ involucrata ... 

7 

Sh. 

15' 

Wh. 

Do. 

Katin ... 

punctatnm, Hum. 

3 

Tr. 

40' - 50 

Wh 

Do 

Sarjii valley ... 

coriuceum, HI. 

8 

Sh. 

15' 

Wh 

July 

Common ... 

erubescenB, Wall. ... 

2 

Sh 

15' 

Wh. Pit 

May 

Rut hi, l.ul nr ... 

netYoaiuu, Don ... 

4 

Sh. 

15'-20' 

Pk. 

Do. 

M&lhuri Push, 
Pindari. 

2 . Triosetum- 







hi teh turn, Wall, 

... 

SJi 

4' 

IM 

July 

Dugli ... 

3. Abolia 







trillora, Br. ... 

... 

Sh. 

10' 

Wh. 

May ,, 

Naini Till, Ma¬ 
lar l. 

4. Lonicera- 







hispida, Full, ,». 

11 

Sh. 

10' 

Y 

Juno . 

Sagtea-dco 

Pans. 

glnuca, Hf T. 

2 

Sh. 

24' 

Y. 

July 

Milam, Bom- 
liras. 

nsperifolia, Hf § T, 

6 

Sh. 

24 '—3' 

Y. 

Do. 

Rim kirn 

angustifolm, Wall. ... 

6? 

Sh. 

10' —12' 

Pk. W 

May ... 

Ntimilt, if lit hi, 

rupicoln, Ilf. $ T. ... 

5 

Sh. 

n' 

Pk. 

July ... 

Eimkirn 

/■ Bpinoaa, Jacrjutiu. ... 

4 

Sh. 

24' 

Y. 

Do. 

Niti, Rimkim, 

parvifolin, Etlgeio. ... 

3 

SI). 

S' 

Y. 

May 

1’ i n il it r i , 
Chump'wa. 

obavata, Boyle 

1 

Sh. 

2' 

Y. 

July 

Milam 

qninquc 1 o c u 1 a r i B, 

9 

Sh. 

12' 

Y. 

May „ 

Nnini Til, &c.. 

Hnrdw 






hypaleuca, Dene./ ... 

7 

Sh. 

5'-fi' 

Y. 

June ... 

Jclam 

alpigonn, L 

10 

Sh 

35'-20' 

Y. Pk. 

July 

Namik, Milam, 

sinensis, Dene. 

14 

S. 8c. 

20' 

... 

Juno 

Almora 

B- Leyc&stevia. 







formosu, 11’oH. 

... 

Sh. 

G'-8' 

W Pk, 

May ,,, 

Gngnr, Riiinftr, 
&c 
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=Bcnlhanid fragifcra in Herb. Sr 
& W. 

















m 


HIMALAYAN DISTRICTS 


List of Kwnaon 



n L 

«.s 

■1 

hl 






A 

SImi 





fl su 

I 

i| 

£ 

§ 

£ 


Name. 

||I 

isl 

en 

■s 

l 

"8 

8 

a 

0= 

•4H 

C 

g 


■geo o 

W 

■i 

» 

pK 

o 

a 

I 

« rH 

H 

1 

3 

LY III,--1IU BI AClLjE* 



■ 




X, Adina- 



■ 




cordiloDn,. Hooh.f. ... 

M* 

Tv. 


Wh. 

January ... 

Blidbai 

2, Stephegyne* 

l>ftVYi£ohn, Korth. ... 


Ts 

H 

Wh. 

Do. 

Do, 

3, Uncaria- 







piloaa, Hoxb, 

... 

Sit. 


... 

JlUlO 

Sarju valley ... 

4. Hymenopogon. 

paraBifcieiiB, Wall. ... 

5. Hymen odictyon 

... 

Sh. P. 

i'.2' 

Wh. 

July 

Biiuar, &c. .. 

exeelsum, Wall. » 

O 

Tr. P. 

30' 

Ill 

«, , 

Kul ii p n t li a iv 

floccidum, Wall. .. 






&c 

1 

Tr. P. 

20' 

M* 

... 

Molmrgdri 

6. Wendlandia- 







flXflrtfi, DO. .. 

1 

tv. 

30’’ 

Wh. 

ilay 

Blinbar, Bilge- 

tinctoria, DC. 

2 

Tr. 

18' 

Wh 

Do. 

Edges nr ... 

7. ArgoBtemraa- 







BaruacntORimi, Wall. . 
Ycrticillfttunr, Wall... 

2 

1 

II. 

H. 

3" 

3" 

Wh. 

Wh. 

August ... 
Do. 

Sarju Yalloy ... 
Do. 

8. Clarkella- 







liana, Hooh.f. .. 

• ** 

31. 

2 W -—3" 

Wh. 

Do. 

Rlaluugdri ... 

9- Hedyotis. 







etipulata, Ur. „ 

3 

II. 

52" 

Wh. 

Do. 

Almora „. 

10- OldenJandia. 







Heyuci, Br. „ 

f|| 

II 

4" 

Wh 

Do, 

Di> 

gracilis, DC 

... 

H. 

6"—D" 

Br. 


Do! 

coec men, llui/le ., 

1 

II. 

G "—] 5' 


f J idy 

Bmsar 
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Tlants —(continued). 


*3 

& 

ci 

4J 

Himd- 

tuna. 



4i 

O 

in 

0 

o 

*3 

§ 

Q 

Elevation in fe 
the sea. 

ss 

.2 

'3 

K 

b 

o 

Tibet. 

Remarks. 

I'orcefc ... 

1,000 

It. 



—Naudea No. 1 in ITerb S. & W. 

Do. 

1,000 

B. 

... 

... 

—Nuuclea No. 2 in Herb. S. & W. 

Do. 

2,GOO 

R. 

... 

... 


On trees 

0-7,500 

It. 

... 



PorcHt 

2,500 

R. 

1M 

,,, 


Do. 

4,000 

R. 

••• 

... 


Do. 

1-3,000 

a. 




Do. 

2-3,000 

it. 




Wet banks ... 

3—4,500 

it i 

»•» 



Do. 

3—4,600 

it 

• M 

•• 


Do. 

4,000 

R. 

- 

... 

—Ophiorrhiza No. 2 in Herb. S. 

& W. 

Near water ... 

4,000 

R. 


... 


Open .- 

5,500 

R. 



—Hetli/olis No. 2 in Herb. S, & W. 

Do. 

4 - 5,500 

rt. 

rtf 

in 

—Kohautia No. 1 in Herb, S. & W. 

Open ({rasa .. 

7,000 

it. 

... 

•• 

~Kohnulit} No. 2 in Herb. S. & W. 
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HIM A'LAYAN DISTRICTS 


List of Kuinaon 


Nnmo. 

P 

fl 

S-Se 

•gS £ 
s 

A 

S- 

2 

W> 

iw 

O 

I 

W 

I 

'p. 

S 

■01 

M 

Colour of flower. 

Time oi flowering. 

Locality. 

-, 

11. Anotis. 







cftlyoiiUij Wall. 

... 

H. 

a"—e" 

Wh 

Auguat ... 

No : ul Tal, &c., 

12. OpMorrhiza,. 







fnsciculata, Don ... 

Ml 

II. 

0" 

Wh. 

Bo. ... 

Mohnrgnii „. 

13. Adenosacme- 







lougifolia. If a//. 

... 

II. 

3' 

Y. 

Bo. 

Mohargnri.Snr- 
ju vftlley. 

14. Rtuidia* 







tet rasper nin> Ruxb. ... 

,,, 

Sh. 

2'—3' 

Y. 

Mjiy ... 

Saijit vnllov ... 

dumfetoim, Low. ... 

15- Gardenia- 

• •1 

Tr. 

\5' 

Y. 

llo. >.. 

Siuju Vivllty 
UhalMtr, Bit- 
geear. 

turglrla, Ilo.vb, 

2 

Tr. 

30' 

... 

... 

BlnVl jar 

16 - Knoxia- 







cotymljonn, iVilld. .. 


II. 

0" 


August ... 

Alrmna, 

brucliycarpa, Hr. 

... 

■ 


Fk, 

September, 

Buijiuith 

17- ?avetta- 


] 





iiidlcn, A. 



, 


..i 


vur. toinentosa 

... 

Tr. 

16' 

Wh. 

June ... 

Kota Bun, Bar- 
jit vulley. 

18- Coffea.. 






bcngaleusis, Iloib. . 

... 

Sh. 

2',3' 

Wli. 

March ... 

Bhnbai 

19. Hamiltonia- 







BinvveoltmB, Ti«xh. 

Ml 

Sh 


Bl. 

October ... 

Knlfrnfifc, Sarju 
valley. 

20. Xeptodemis- 







Innceoliita, Wall. 

1 

Sh. 

JO' 

III. 

June 

Binsar, &c, ,, 

ep.- 

2 

Sh. 

III 

»*' 

... 

BudatoU 

21. Spermacooe- 







laeiocarpa, Br. 


H. 

12" 

Wh. 

September, 

Aim ora 

articulitris, L.f. ,. 

2 

H, 

\2 ff 


Bo. ... 

Bo. 
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Plants —(continued). 


Conditions of soil, &.c. 

a 

-a 

d 

-s 

«s 

.H 

i * 

O at 

q “> 

d it 

1» 

Cl -W 

W 

Him n- 
htya. 

.2 

s 

Remarks, 

& 

« 

i? 

R 

Shady bnnka ... 

G—7,000 

R. 

... 

... 

— ffeJyolulSo. l in Herb. S. & IV. 

Wot Tockfl 

4,000 

R 

... 

... 

—Ophiorrhiza No, 1 in HerbS. & W. 

Woods 

.1-4,000 

R. 

... 

... 


Open "• 

4-0,000 

B 




Pori at .. 

1—3,000 

It. 


1 


Do. 

1,000 

R 




Open ... 

4-BOO 

R. 



=Spemaccce No. 1 In Herb. S. 4: 

Do. 

4,000 

R. ! 


M 1 

W. 

Forest ... 

2-3,500 

'£ 

... 

rM 


Do, 

1'2,500 

It. 

... 

... 


Open 

, 2,6-0,000 

It. 

f n 

... 


Do. 

C-8,000 

R. 

11 « 



Forest 

10,000 

It. 

»• * 

... 


By water 

4,000 

It. 



s=Borrm<t lasiocarpa in Horb.9. 

Open 

4,000 

It. 

... 

• M 

StW. 
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HIMALAYAN DISTRICTS 


List of Kwniaon 


Maine. 

Herbarium number 
(Strachey and Win- 
terbottom) 

Habit of growth. 

Height of plant. 

Of 

I 

«« 

O 

3 

o 

'o 

a 

60 

.2 

s 

Lj 

& 

<1-1 

o 

a> 

B 

S 

Locality. 

22* Hubia. 







cord l folia, L. 

1 

II HC. 

G'-10' 

B. 

July 

Outer hills ... 

MimjiBta, Tioxl 

2 

H sc 

3' 

Gr. 

Do. 

Nlti 

ICtlgcivortlni, Hook (r) - 

.1 

II. pr 

o' 

Y. Gr. 

August ... 

Bar ju valley „. 

23. Galium 







tr i (loTiira, Mickv. ... 

1 

11. 

6"—12" 

3?k. 

May 

Naim Tal, D wa¬ 
ll, Mi Inin. 

elcgans, Wall, 

2 & 8 

II. 

(!"—2' 

Wh 

Do. & June 

Naini Tril, Kd- 
limmuli, 11 ur 
Pass 

Mollugo, L. ... 

3, 5, ft, 

II BC 

2'—14' 

li. Pk. 

June, Au¬ 
gust. 

Gori valley, 

Jhunnl, Bin 
sar, Glrgiion. 

sp •- 

4 

II. BC 

3' 

. fl 

August . 

UiiiBav, Milam, 

ncnttnn, Edgew. ... 

6 

II BC 

Hsu 

Y. 

Scptembei, 

Badarin&th 

npnrine, L. ... 

7 

II. SC 

E3R9 

Y. 

August ,, 

Kfilain Niti .. 

hi rti llomin, Reg. 

10 

H. sc 

3' 

... 

May ... 

AJniora 

LIX,—VALERIAN- 
CE./E, 

I. Triptostegia- 







glandulilern, Wall. ... 

|i« 

II. 

1'—2' 

Wh. 

May 

Kali mnndi Pass, 

2. Valeriana- 







Hnrdwlckii, I Volf. ... 

1 

II. 

3'—4' 

rk. 

August ,. 

Nnini Till, R«- 
laiu vnllev. 

vnr.— ... 

2 

II. 

12"—15" 


Do. 

Milnm, Nfti ... 

ap - 

3 

II. 

2"—3" 

Pk. 

July ... 

Boniprus 

Bp.- 

4 

II. 

0" 

,, 



Wallicliii, DC. ... 

6, 0 

H. 

9"—12" 

Wh. 

M n. r c h, 
May 

Alniorn, Naini 
Till, Mculliiiri 

B P-- 

7 

H. 

G" 

Wh. 

May 

Dwdli 
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Hindis— (ooutinnotl). 


d 

• H 

3 

tfl 

o 

m 

« 

o 

§ 

o 

a 

o 

■3 

s 

<2 

a 

*rH 

d 4 

2 2 

3 23 

; ce ^ 

55 

w 

lit 

fcy 

a 

5 

K 

i = ! '* IfI 

01 

H 

Remarks. 

Open 

Du. 

c-V,()on 

n,nno 

It 

D 

! 


Do 

3,001) 

It 




Simile & open, 

?—11,500 

R, 

D 



Do. & woods ...^ 

5—11,000 

R | 

... 

... 


Shade & open,,. 

5-8,000 

It. ' 

... 

... 


Do. 

7 — 11,000 

it.; 

D. 



Open 

10,0011 


D. 



Do 

1—-12.001) 

R. 

D 



Do 

9—11,000 

It. 




Do. 

5,000 

R. 




Forest «. 

9,000 

R. 

... 



Do. 

G —8,500 

R 




Open ... 

11,500 


D. 

... 


Do. 

14,500 

K9 

D, 

... 



? 

H 

... 



Do. 

5—8,000 

it. I 

*** 

... 


Do. 

9,500 

B. 

... 

«<> 

i 



1)3 
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11 MALAYAN mSTBIOTW 


lAst of Kimmtn 














to 




5 


J- 

o 

1 -* 




te 

§ 

* 



Name. 

S 2 1 

,Z. o -h 

^ g 

sSs 

a 

*4 

o 

a 

■s 

cu 

•H 

o 

A 

to 

4-1 

O 

(4 

§ 

O 

w 

«w 

O 

« 

a 

>> 

a 

3 


m 

w 

R 

o 

iH 


3. Nardostacliys 

Jntamanii, L)C. 

1 &s 

n. 

9"-l*' 

Fk. 

August ... 

Eiilnm, Milam, 
Pindar i 

LX —DTFSACEjE. 







1, Scabiosa- 







Cnnilolleana, H'oW, 

... 

it. 

1 ' 

WSi. 

April 

Almovn, &c .. 

2. DipBacwa. 
mcrmiB, Conti. ... 


h . 

4'-6' 

Wh. 

AllRlIBt ... 

Binaflr, &c. 

3. Moriua- 







longifolin, H alt.... 
pcrbicn, L. 

1 

2 

h. 

IT 

3" 

2 ' 

Pk. 

Y. 

Do. .. 

Juno 

Rdlnm, Pirnlai i, 
Nmni Tnl 

Coultcriana, Boyle, 

a 

II. 

ir 

Y. 

July 

Bampa 

LXI.~ COMPOSITE 







1 , Vernonia. 







anthelm inti cn, T Yilld. 

i 

II. 

a” 

Pr. 

August .. 

Almoin 

cincrcn, Lesi. 

2 

H. 

2' 

Pr. 

Do. .. 

Do., Sec. ... 

2. Adenostemma 

viBCoauni, Font ... 

3 

H. 

2' 

Wh 

Do. ... 

Govi river 

Tar. clntum, Hon, 

2 

H. 

2' 

Wh. 

Do. . . 

Aim ora ... 

latifolmm 

1 





Do. 

Don 

1 

II. 

2' 

Wh. 

September, 

3. Eivpatorium. 







Reevefiii, Wall ... 

1 

H. 

3' 

Wh. 

October , 

KnliuintjBinaar, 

cnnnabiimni, L. .. 



*, . 

... 

Do.’ ... 

Sarju valley ... 

var i luliviBmn . 

2 

II. 

3' 

Y. 

4, Bolidago 







Virga nmen, L » . 


H. 

S'-4' 

Y. 

September, 

‘Almora, Naina 
j Tiil. 
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Plants —(continued). 




HIMALAYAN DISTRICTS 


500 


List of Kumaoii 



Jj.g 








4 

* 

o 

s> 

O 



to 


Name. 

a £0 

B x a 
a % ** 

I 

'E. 

*8 

rA 

Ql 

* 

o 

o 


* 



43 

^3 

3 




t. u 

M 

1 

H 

‘3 

W 

o 

o 

O 


3 

o 

tl 

5, Dici-ocephala 







latifolin, DC. 

1, 2 

II. 

8 ,/ — i y 7 


Juno 

Nnini TtU, Al- 







mom, Ac. 

6. Cyatlio dine. 

lyratfl, Cass. 


II 


Pr. 

February, 

Almora, Ac. ... 

7, Myriactia- 
nepalensia, Leas. .. 

2 

II. 

2' 

W. Y. 

Avgust ... 

Alrnora, Dwtili, 

Grachni, UC. 

] 

H. 

1'—2' 

Li. 

Do. ... 

Naim TA1, Sea., 

8, Rhyncogpennnm 







v. o r t i c 1 11 a t ura, 

HI 

ir. 

2 f 


September, 

Biusar 

lieiKio. 






9, ABtei*. 







triccpbnlus : C. V. 

« «• 

ir. 

S' 

Bl 

August ... 

Mil am, Hainl 

Clark e. 






diplostep li i olden, 

... 

H 

0 "— ] ii" 

B]. 



Jit nth. 







inalhuBCuliiB, Bentfi., 

... 

If. 

1' 

EX 

May i... 

Common 

IlioniRom, C. B. 
Clarke. 

... 

H 

l'-2' 


August ... 

Gangoli, Ac ... 

asoevuhiK, xYees 

... 

11. 

i'—a' 


Dr. ... 


tilJutiniiB, [Jon!, f, 

... 

ir 

0" 

HIH 

September, 

Lap tel 

Stradiij i, IJotr/t f.„. 

... 

ii 

2" 

? 

October ... 

Pimlari 

10. Erigeron. 







acre, L. 

• » • 

... 





rar rmmticola ... 

4 

ii. 

G"—0" 

Bl. 

August , . 

Kali mat 

„ alpinum 

f> 

n. 

0" 

131 

April , , 


„ moltieaulo ... 

2 

ii. 

l'—2' 

Wh. 

August 

Nnini Till, Ao. 

jnul tirndiatum, 

6 

ir. 

l'—2' 

BI. 

Do 

Naim T a 1, 

Benih. 


II 




Dudiitoll. 

H p.- 


3"—8" 

Li. 

July 

Kalnjaunr, Nftb 









Conditions of soil, &c 
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J } lcuits —(continued). 


.2 
s ^ 




Hi rad¬ 
io y a. 


Open near 
water 


R 

Do 


R 

Open 


R 

Woods 

6,6—10,000 

It 

Ho. 

6,5—7,600 

R. 

Open 

7—11,600 

R, 

Da. 


E. 

Do. 

0,-8,500 

m 

Woods 


R. 

Open 

0,000 

R. 

Do. 


.. 

Do. 

12—12,600 

R. 



<o 

Open .. 


E. 

Do. 



Woods 


E, 

FoveBt 

7—0,000 

R. 

Open ,, 


... 


D. 


D. 


D. 


T. 


T. 


Remarks-. 


■ Leptocowa veoemosa in Herb, 
8 & W. 


=£rtgeioi«, No. 3 in. Heib S & W, 

= Dipiopappus No. (5 in Herb. 
S. & W. 

= Uiplopaptw No. I in Heib- 
S, & W 

saCalmeris flexuosa in Herb. 

S.& W. 

«oDi^/c>/>fl/ymNo.2inHcrb S & VV, 
= Heteracl/ata No. 2 in Herb, 
S.& W. 


= Hrlerchtela No. 1 
S. & W. 


lu Herb, 
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HIMALAYAN DISTRICTS- 


List of Kumaon, 


Fame, 

Is 

1* 

X 

it! 

+3 ■£ 
■Eta o 

qj 

cq 

.a 

tc 

'S 

1 

w 

Height of plant. 

h. 

« 

* 

Q 

53 

m 

O 

3 

o 

& 

a 

u 

u 

1 

•g 

1 

p 

& 

1 

o 

11, Microglossa. 







fllbCRCffllS, C. fl. 


H. Sh. 

St 1 —3' 

Li. 

August ... 

Dugli, Tola 

Clarke. 

12. Conyza- 







japonicu, Less, 

3 

H. 

0" 

Pit. 

March ... 

Aim ora, Naim 
Till. 

vlBcidula, nWI. . . 

a 

ir. Sh. 

a'—i' 

Pk. 

February, 

Outer hills ... 

absinth if olin, DC .... 

i 

II 

3' 

Y. 

August ... 

Almorn, Sdba } 

B P . - 

4 

H 

o"—.13" 

Bl. 

Do. ... 

Bajboti, lii- 

lain 

.13. Blmnaa. 

2K 







IncCrc, DC 

4 

H. 



March ... 

Almora 

lncmiata, DC. 

3 

It. 

3' 


Do. 

oxyodotita, ft C, 

7 

H 



• .* 

Garliwiil 

axomatica, DC. 

2 

n. 

3' 

... 

March 

Bliabar 

14. Logger a. 







alato, Bcolh. 
pterodontn, Death. 


ir. 

a' 

Pk. 

September, 

Kapkofc 


u, 

■ 4'—5' 

Pk. 

March „. 

Outei hills ,,, 

sinrita, iienlk. P 

... 

H 

... 


... 

? 

15, Splisemiitlnis 







indicLiB) L. ... 

... 

H. 

a" 

Pr. 

April 

Almora 

16. Leontopodium 







alpimun, Cosy. 

1 

H. 

i"—ii" 


August ., 

Chor-liofcl Pass, 

KP.— 

2 

II. 

i"— i" 

... 

Do. ... 

Valleys in 
Dug 6 


3 

H. 

6" 


Do 

Rfilnin 

„ var. Stiacheyi, 

4 

H. 

l'-U' 

... 

Do 

Tola 

17. Anaphalia. 







ciimmnoncflj Death., 

0 

II. 

2'—3' 

WIl 

September, 

Binear, Nainl 
Till 

tripliuervis, Sims .... 

12 

II 

2'—3' 

Wh. 

August ... 

Hinsar 

naingtnaj DC. 

10 

II. 

fl" 

Wh 

Do. . . 

Barjlining, To- 
pidhmigrt. 

coitorta, Hook.f, ... 

3,4, 8 

II. 

0"-l' 

Wh. £ 

Do 

September, 

Cr o t Ji i ng, Al- 
utora, &c 
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Plants —-(continue 0). 


o 

«a 

1 

o 

1 

IH 

+» 

3 

Elevation in feet aboYe 
the sea. 

Wiila- 

layn. 

Tibet. 

Remarks. 

£ 

M 

£ 

Q 

Open 

11—11,7500 

H 

D. 

Ml 

=ARter ferrugineua in Ilerb. 






S. & W. 

’Open, n c fit 

E—7,000 

R. 




water. 






Do. 

4,000 

R. 


» • » 


Open, dry 

5,5—8,500 

B. 

MS 



Op on, jicaT 

12—15,000 

R. 

ii. 

T 


water. 






Open 

4,600 

R. 

... 



Do. 

4—5,000 


«■« 

»«» 



6,000 

11. 

... i 



Open 

1,000 

R. 

1 ** 




3,600 

R. 



= Bluinea No 0 in Herb S & W. 

Do. 

4—6,000 

R 



= lilumiea No. 1 in Herb, S, & W. 


? 

... 

•• 

... 

=>Blumea No. 5 in Herb. S. & W, 

Open, near 

5,600 

R. 




water. 






Open 

10,000 

... 

... 

T. 


Do. 

16,000 


... 

T. 


Do. 

11—13,000 

R. 




Do. 

11,500 


D. 

Ml 


Do. 

6—3,000 

R. 

... 

• M 


Do. 

7,5-8,000 

R, 

. , 



Do. 

14,-16,000 

... 

D. 

T. 


| Do. 

6,-13,000 

R. 

D. 

1 M 
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Hur A'TjAYAN DIBI'MCTS 


LUi of Kmmon 



§ « 










t! 

e 

o 

to 


Name- 

51 

git 

o2 

5 

■5 

O 

ft 

O 

1 

% 

■8 

s 

k 

O 

O 

£ 


£ .a 

$3 

</-** 

fo 

3 

O 

Ct> 

a 

3 


a 


W 



O 

h3 

AnapliaJis— 







<wveMA 








2 

H. 

12"-16" 

Wh. 

September, 

'-Tola, Mila m, 


7 

11. 

G" 

Wh. 

Do. ... 

ftngthvsii 1 

adnata, DC. 

1 

II. 

i '— 14 ' 

Wit. 

Do. .. 

Binetir, Nftiiil 





Tal. 


11 

II. 

8" 

Wh. 

A llgUS1 .. 

? 


5 

XL 

8" 

wu. 

September, 

DiuuiU valley, 

Bp. -- 

6 

II. 

0" 

l*k. 

June 

Pindar 1 

18, Phagnalon- 

nivenm, Ctlgeiu. 


II. 

g" 

«« 

June 

Sainangentha. 

19, Gmphftlium. 
hypoleucum, DC. 

3 

II. 

H' 


May 

Almorn, Iviitlii, 

lutoo'ftlbum, L, 

2 

II 

1' 

Y. 

March 

Do. 

Lndicum, L. 

1 

II. 

1' 

Y. 

Do. ... 

Do. 

20 , CeesnUa. 







axillaris, Jltzb. 4 „ 

... 

II. 

e"_-a" 

»•* 

September, 

Kota, Iictitgar, 

21. Inula- 







veHtita, Walt. 

4 

II. 

i' 

Y. 

Match „< 

Alniom, Hard- 







war. 

nervosa, Wall. ... 

3 

II. 

2 r 

Tk 

September, 

Ivapkot, Ratal 

Till 


5 

H. 

2' 

Y. 

August. 

Eahun nvei .. 


1 

II. 

3'—4' 


March ... 

l’yiiru, Sec. .. 

cuBpidata, Hf.frT, 

0 

au. 

4'~fi' 

Y. 

Pcbrtuiry, 

Almorn, Naini 
To). 

Bp.- - 

2 


A' 

Y. 

... 

... 

22. Vicoa. 







nuriculatft^ Cass, 

Ml 


0"— 8" 

Y. 

March 

Almom 

28, Carpesium. 







ccrnuuin, L. 
var pcdimculosiim, 

1 

H, 

3 f 

Gr Y. 

August 

Naini Tal 

abrotnnoidca, L. 

3 

ii. 

2' 


August 

M o b a v g ;t r i 






Pass, BitniftV. 
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Plants —(continued). 


i 

o 

l> 

Ilimd- 



l 

& 

rf 

w 

Qi 

ay a. 










g 




11 emarks. 

© 

SJ 






d 4) 

& 

a 

b 

a 


o 

s 

K 

w 

{H 


f)nen 

] 2,000 

ii. 

D. 



Do. 

8,000 




JJO 

0—7,500 

R, 




no. 

? 

ii 

D.’ 

„4 


Ho. 

0,000 



Do 

10,500 

R 




On rooks 

7,000 

11 

D. 

1 

... 


Open 

])o 

a,fi— 8,000 
5,500 

R. ^ 

11- 


... 


Do. 

1,600 

11 




Rico Helds ... 

2—3,600 

it. 

I" 

... 


Open 

1—4,000 

R 1 


... 


Do. 

3,6 - 7,000 

11 | 


... 


Do. 

8,6 10,000 

n 

... 

... 



4,(500 

R 


Ml 


Woods 

5-7,000 

11. 

... 

... 


Opon 

4,000 

K. 


... 


Woods 

7,000 

B 

•• 

... 


Woods 

C- 7,600 

R. 





G4 




ITIH/fLmy lUSTTtfflTH 


500 

Lint of Kamo on 





1 




Kamo 

5 ^ 

a £§ 

5 

6 
fcO 


e 

is 

'g 

tb 

a. 

C 

S3 

> 

o 



'Z. in u 

a 


u 

a 

o 

■g 

Cl 

a 

15 i 

o 



w 1 

W 

o 

H 


24 AdeiioGa.uion 







bicclor, Huo/ti, 

... 

H, 

3' 

Wb 

-teptembei, 

Mton 

25 Xfinthiinn. 

Btrnmnrinnij A. ... 
2Q. Siegeabeckia- 


ir. 

2' 


Juno . . 

llmorn, &c, .. 

orienfcftliB, A. 


ir. 

2' 

Y. 

August ... 

Jalat 

27- Eclipta, 






| 

alba, fiussk. 

• «< 

ii. 

U' 


March .. 

Almora, Nninil 
Til. 

28 Blairwillea. 







latifo'lu, PC. ••• 

... 

ii. 

2' 

»»■ 

July 

I)o. 

29 Biclens. 








a 

ii. 

I'—2' 

Wh 

August . 

Almorn, &c ... 

pilosa, A. 

2 

ii. 

2'—i' 

wii. 

Pubriuuy, 

Hfiiogimga r 1- 

VCl, &c 

decompoBita, UW/., 

l 

ii 

4' 

Y. 

August .. 

Almora, &c 

30 Galinsoga. 







parTlflorft, Cud. ... 


h. 

0"—12 

" Wh. 

All t h 

Do 





year. 


31- Allaidia. 







glabra, Dene. 

i 

n. 

2" 

Wh. 

July 

. Ghorhotl Plies, 

tOOHjutoan, Bene. „. 

a 

ir 

4"~~5' 

rk. 

August , 

. Milum, &c, . 


2 

ii. 

8" 

Pk. 

Do, 

Balclilm Tuaq.., 

32. Chrysantlial 







Iim. 







jmlicuni, DC. 

• * 1 

ii. 

4"—5 

Y. 

Scptembe 

■, Ilmvallagli ... 

33. Cotula. 







bt-miapkcrlcft, lYal 

, ... 

U. 

B' 7 

Y. 

March , 

. Pdtli Dilu ... 
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Plants —(continued). 


o 

•s 

03 

o 

l 

cj 

•is 

Ihnid- 

tai/a. 



O 

-S 

§ 

r ~> 

>« 

a 

•r* 

a d 

O O 
._ 

j? j> 

S5 

S 

a 

3 

M 

S? 

ft 

ft*» 

0 ) 

,0 

£ 

Remarks. 

Forest , , 

7>fJUQ 

R 

... 

... 


Open 

5,500 

R 


... 


Forests 

5—8,500 

R, 


... 


Open 

5,500 

It 




Do. 

5-5,600 

R 




Do 

4,000 

E. : 




Ho. 

8—7,000 

If 

• 



Do. ... 

4—0,000 

E 

... 

... 


Naturalized in 
gardens. 

5-6,000 

E. 

... 

■ f i 


Open | 

10,50ft 



T 


J)o 

1.1—16,000 


b. 

T. 


J)o. 

10—17,000 



T 


Do. 

4,000 

n, 


**< 


Do. 

3,500 

K. 

... 


es MachUs hamhphenva in Herb. 
S PiW. 







mill A'J-AY AN IUSTIUCT'S 




of Kumcton 



1 h 











6D 


Name. 

a ?‘S 

A 

•*= 

If 

o 

n 

« 

■p* 

U 

V 

l 

'*-1 

o 

£ 



2*3 § 

o 

O 



& 


CJ S .=> 

3? S- 


■% 

r* 

o 

& 

9 

i 


O'-"’ 

H 

cj 

3 

ffi 

3 

H 

Hi 

34. Tanacetunx- 

2 

ir. 

l' 

Y. 

September, 

l’imlnri, Tung- 

nubigonum, H'nW . 






nalh. 

tibetieuui, Ilf ft 7 » 

3 

II. 

i' 

y. 

AllgUBt . , 

Milam ... 

longlfolnnit, Wull. 

1 

II. 

2' 

r. 

September, 

l’iuclari, l’ujig- 
mitli. 


4 

II 

1' 

T. 

August . , 

Gotliing ... 

gracile, W. / §' 7'*... 

1G 

II. 

... 

* * 

September, 

Sutinj river 
In Guge 

35 Artemisia. 







sco pan a, \V. ft A. . . 
ntricta, Edgea>. 

1 

11 

II. 

II 

3' 

... 

August ... 
Do 

IluwnllmgJi ... 
Milam, Slic¬ 
ing. 


5 

ir. 

2' 

... 

Do. ... 

Jelain ... 


4 

ii 

!?' 

... 

Do. 

Common 

sacroi'unij Lcilab, ... 

15 

li. 

Ml 

... 

September, 

Satljij river 






ill (rllgc. 


G 

ir 

O' 

Br. 

August ,, . 

Tola, Miliim 


2,8,0, 14 

ii. 

l'~3' 

... 

Do. ... 

Almorn, Kc- 

li oxbiirgliiana, Hess, 





Do. ... 

damn fcli. 

vm, grata 

3, 7 

u. 

ii' 

Br. 

Binsar, Itiilam 






valley. 

fascictilfita, Iheb 

17 

ii. 


... 

September, 

Satluj valley m 






Gugc. 

liypolcucu, Edyeio. 

12, 13 


,,, 

»i « 

August ... 

Milam, S belong, 






Sutlaj valley 
m (luge, Ba¬ 
il an lultli. 



Sfcnclicyi, /If ft ’I\ 9 

19 

H. 

1' 

Y 

September, 

Mauasiumvar , 

macrobatrys, ledcb, 

18 

If 


... 

Do, 

Milam, Topi- 






ilhunga, 

Bp —“ 

»* « 

... 

H 1 


••• 

... 

36 Tnssilago. 







l-'nvfara, L. 

... 

H. 

0"—12" 

Y. 

May 

Dwali rinduri, 

37 Doronicum. 







Iloylei, DC. ... 


II. 

H' 

Y. 

August 

Tungii&tli ... 
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Plants —(continued). 


Conditions of soil, &c. 

> 

Q 

d> 

«£{ 

g 

d rt 
o o 

3 « 

rt oj 

ts 

s 

Hund- 

4 
& 
i r* 

e 

Remarks. 

a 

| 

fcr 

R 

Open ... 

12,000 

R. 

... 



3-Jo. H 

13,000 

... 

I) 

T. 


Do 

12,000 

R. 


<■< 


Do 

io.r,oo 


I) 

■ « 1 


1)0. 


Ol 

* " 

T. 


J)o 

4—11,500 

R 

D. 



1)0. 

11—12,000 

■« 

D. 



Do. 

0,000 

II 




Do. 

0,000 

E 

.. 

... 


Do. ... 

12-13,500 


D. 

% 


Do. ... 


„ 

D. 



Do. ... 

1—11,500 

II. 

C 

■ 


Do. 

7-0,000 

E. 




Do. ... 


... 

I 

Q 


Do. 

11—13,500 

... 

D. 

T. 

=A. Roxburglilaua, Resa. 

Do. 

14- 15,500 



T. 


Do 

11—16,000 


D 

T. 


Open, debris... 

8-11,500 

11 

... 



Woods 

10,000 

R. 

... 

nt 

■= D. Partial ianches Inllerb. 8. & W. 
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HIMALAYAN DISTRICTS 



38 Gyntun. 
nejialensis, DC. ... 

30 Emilia. 

Soncliifolm, DC. ... 

40 Senccio. 

alatus, Wall, ... 

ruflncrviB, DC. ... 

ICnnthmniis, Wall., 
CanilollcnniiB, H’rfJf, 

KrucilifloniH, DC., 
c h ry sautlieiuoifleB, 
DC 

ilivfcrfiiloi) ii h, 1T«W, 
rmlicaulis. Hum. .. 
earanopiloliua, De<,f 
1 > e <1 u n c n 1 n t n 
fidget*. 

LignlUTta, Hook f 
am iconics, Wall. ,. 


41. Womeria. 

iiftnn, Bentk. 

42 Echinops. 
coriiigmis, DC. 
nlmifl, Wall. 

43 Caiimta. 

nutans, L, ... 
var tuciiln ... 







Or. 

Mnrcli ... 

Outer hills 

Pk. i 

April 

Alinom „ 

y. 

August ... 

tfaini Tal, 
Katlii, iWIfin) 

T. 

Inly 

Kn 1 ix i T A1, 
Kuril! 

Y. | 

Ancrust ... 

Kiiliim river „. 

Y. , 

Do. ... 

iPiniUri 

Y. 

Do, .. 

JMiulfirl.liixlaiii, 

Y. 

July 

Go tiling 

Y 

August ... 

Jlinsnr, &<i. 

Y. 

July ... 

Almarn, &c 

Y. 

September, 

P a It ft a Tfi 1, 

Y. 

J uly 

Sliolshcl 
ftlft’ftri, Nfti. 

Y, 

Augnsfc ... 

Itflutn river, 
Dmlatoli 

Y. , 

Do. ... 

Prtjfioti, Oil or- 


IiotijiUKlNfti 

PUBHUB, 


I)o. ,. Riljlioti and 
C li o r h o t i 
Pauses, 


Do. ,« Bliim-iifl iyttr, 
I Mahlrl 

Ifclmmry, jAlmorii, &o. „. 


Pi 1 . August ... Italnm 
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Plants —(continued). 


ti 

& 

s 

o 

I 

1 

§ 

o 

o 

> 

3 

d 

o 

.5 

1 d 

a: 

0 

Hima¬ 

laya. 

o 

XI 

H 

Remarks. 


ft 

Open 

2,5—4,000 

R. 

... 

... 


Do 

5,000 

R. 

... 

... 


Do 

8—11,500 

Ii. 

... 

««• 


Woods ... 

7—8,000 

R 

... 

... 


Open 

U—13,000 

R 

... 

1 


Do. 

11.000 

R. 


... 


Wooi Ib ... 

9—11,000 

li 


... , 


Open i*. 

10,000 


D 

•• 


Do. 

n-9,000 ^ 

R 




Do. 

4—5,500 

R 


*•* 


Do. 

14—1 G,000 

... 


T. 


Do. 

10—11,500 

4f 

D. 

■ 


Do. 

8—9,000 

JR. 



ssLiguiaria No 2 in Herb. S. & W. 

Do. 

is— vi/joa i 


... 

i 

^Jjiijuiuna No. 4 in Ilorb. S, & VV. 

Do. 

Ifl—17,000 

• 

... 

t. : 

Lignlaria No. 8 ]u Herb. S. & W. 

Do. 

9,000 

R. 

B 

■ 


Do. 

. 4—5,000 

II 

... 

1 

■ 


Fields 

. 12,000 

1\. 

... 

| 










B12 


IT IMA'LAY AN DTBTHTOTd 


List of Korn a on 


■—,—-— - -- 

n ^ 






Name. 

Bet 

g-o 

ju 

1 

fcc 

i 

'p. 

b 

!* 

o 

c 

‘H 

ti) 

B 

CJ 

o 

w 

£ 


.g«S 

S 2 M 


*S 


o 





o 

i 

o 


w 

w 

M 

o 

o 

H 


44 Cnicus- 







nrvcueis, 

eriopliorus, Hojfm , 
inVoluccatuH, DC..,. 

... 

II. 

2' 

Pr. 

March .. 

Outer hills ... 

.. 

if. 

O' 

Pr’V, 

August 

Jnlnt, llulftin 

var. binrida •.< 

itigyincftiitli iiH, 


jr. 

5' 

Pr. TV. 

April .. 

river. 

Naim Tdl, Kit- 







liuii. 



IT. 

G r 

Fr. W 

August ... 

Do. 

Wftlltcliif, Death .... 

... 

II. 

G' 

\V. 

L’o, .. 

T.olinthnl, Al- 
morn, 

45 . Sau8Burea* 







obvallata, Wall, ... 

4 

H. 

l 1 —2' 

Pr. 

Do. ... 

Pinrliiri, Dnrji- 






king Pans. 

brneteatn, Dcv.e. ... 

2 

II. 

3"- G" 

Pr. 

Do. ... 

Bnlchhn Pubs, 






Innjar. 

Kunthwina, H'a/J-... 
eoroceplinla H.f. 

§■ T. 

gos By pip] iorn, Don... 

s 

H. 

2"- 3" 

... 

Do. .. 

Riilnm, ICnln- 

6 

II. 

2"— 3" 

Pr, 

Do, ... 

jaivar. 

Bal clilia PnsB,. 

1 

ir. 

2"—6" 

Pr 

Do. .. 

Btirjilt finer, Kc- 
diinmlh 

erftinir.ifoha, IT ’all, 

3 

ii. 

3"—9" 

Pr. 

Do, ... 

Baijiknng Pass, 
Pimiari 

Cniidolleauft, Wall .. 


H 

S' 

Pr. 

Do. .. 

piptnthern, Edgew, 
cfindicans, Clarke . 

12 

II. 

S' 

Pr. 

Do 

Do 


II. 

1' —2' 

Pk. 

March ... 

IT a w alba gh, 

albescens, Ilf A T., 

15 

II 

r>' 

... 

August; ... 

Nnlni Tiil 
Josunntli, Gil- 







par 

denticulata, iWi.m 

11 

II. 

d' 

Pr. Br. 

Do. 

Dwriii, Pul am, 

hypolenca, Spi eng., 


ir. 

4' 

•• 

Do 

Jftlnt, &c. 

deltoiden, Clarke ... 


ir. 

O' 

Pr. 

Do- ... 

Do. 


G 

ir. 

1"—2" 

Pr 

Do 

Until-tlhurn ... 


7 

IT 

3"—G" 

Pr. 

Do. ... 

Bnlchhn Pass.., 


9 

11 

1' 


Do. ... 

Plain of Gugf, 

>1 

10 

U. 

4" — Q" 

Ml 

Do. .. 

Go thing 

46. Jurinea. 







inner o c c p li a 1 a, 


H 

V 

Pr. 

Do. ... 

JRivlam, Pin- 

Denih. 






ditri, 

47. Serra-tula. 







pullidfl, DC. 

If* 

II 

li'-2' 

Pr. 

Juno , 1 , 

Dinner, Giigar, 
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i Plants —(continued). 


6 

'o 

LO 

0> 

> 

** 

o 

I lima 
liiya 



*3 

1 

•R 

S 

o 

.2 

i £ 

._ 4, 

3 2 

U 3 

.2 

«-< 

Q 

9 

P 

Remarkfl. 

TIcWb 

1 — 3,000 

n. 



= Civsium No- 4J| In Herb. S fts \V. 

Opon 

0—10,000 

R 

... 

... 

= Cii , ««ii No. 3 in Herb S. & IV. 

Po. ... 

4,5-7,000 

n. 

... 

■ •1 

=# CiroMvi No. 2 in Herb. 8 & W. 

Pd 

7—11,600 

R 

411 


= Cirsiuin No l in Herb S & W. 

Po. 

3—7,000 

11 

... 

... 

=> Cinutwi No. 4 in Herb S, & \V. 

Po. ... 

12,0—15,000 

R. 


nr 


Po. ... 

10—17,000 



T 


Po. >.i 

12,5—16,000 

R. 

D, 

M* 


Do ... 

16—17,000 


■ 44 

•r. 


Do. ... 

12—14,300 

R. 

”* 

... 


Do. 

13—14,000 

H. 

D. 



Do. 

12,600 

R 

Mi 




12,600 

mm 




Banka ... 

4—7,000 

H 

... 

... 

«.4juio<oj:r« No. 2 in Herb, £5. & VV, 

Open ... 

G,G00 

B 

... 

... 


Do- 

7—10,000 

1 

I). 

■ M 



a—7,ooo 

R 


mi* 

= Aplotaxia No. 0 in Herb, S & W. 

Do. 

8 -7,001) 

R 

9 

,rt 

=> /ipfoiuais No. 6 in Herb. S & W. 

■tKBfffpfigP 

10,000 

,,, 

m 

T. 






a 1 . 




, , 

IX 

T- 


Do. 

13,500 

R. 

«*• 


Do. 

12,000 

R. 

I 

if 

« Dolmian microeephala in Herb, 
S. & W. 

Do. 

B,6—7>600 

R, 

1 

1 



65 
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lim.rfTi.VYAN IWfiTBim 


List of Kinnaon 


"Name. 

% a 

!& 
a -a 

U + 

g|i 

'Edo 
d h -d 

•£w 3 

H 

i 

1 

o 

‘I 

P3 

9 

a. 

'S 

1, 

‘3 

EQ 

| 

ay 

Q 

1 

■ 

r ' 

i 

1 -Isp'coo’j 

I 

48- Trioholepis 







fn renin, 1)0. ... 

1 

H 

a'—s' 

l# 

September, 

Unr.lol Tass ... 

elongntn, VC. 

2 

11. 

4' 

Buff 

July 

Almoia 

49- Caitliamus- 







tinctorius, £. ... 

■11 

H. 

s' 

Sc. 

March 

Outer hills ... 

SO. Leucomeris 







Bpectabilin, Dnn ... 

... 

8, 't'r 

10'— 20' 

Wh. 

May ... 

Do. 

51. Ainsliasa. 







pteropodn, DC. ... 

1 

II. 

U' 

fit. 

March ... 

Nami Till, &c T 

aptern, DU. 

2 

II. 

2'—’3' 

Wh 

Do 

Oivgav, &c. 

63 GerUera. 







lnnuginoan, J3enth., 

••• 

n. 

c"—s" 

ric. 

Do. ... 

Nnini Tdl, &c, 

nmcropbylla, Watt., 

«»* 

ii. 

2' 

Wh 

December, 

Binanr, &c. „. 

53 Pierig. 







hierftcioiilea, L, ... 

«>■ 

H 

i4'~2' 

Y. 

August ,. 

Tola, N 1 1 i, 
Hyniini. 

54. Crepis. 







tcctMci, b. ... 


IL 

6"—8" 

Y. 

April 

Almovft, &o, 

japonicn, Death. 

• M 

H. 

S'—3' 

Y. 

February, 

Outer lulls 

gltnica, death, 


II, 

Q" 

Y, 

Soptombei, 

Milam, Nili 

gloincrutn, Dtae. ... 

| 

... 

... 

... 

... 

Bnrjikiingl’nss 

55. Taraxacum* 







Dem-leoni#, Dssf , 
vnr. eriopoduu) ... 


mm 




Jl&lnm, Naini 
Till, 


H 

3"—4" 

Y. 

All the 
year. 

„ pat'vulutu 


■ 

2" 

Y. 

DO. ... 


, 3 ,,, 


H. 

«" 

Y. 

Aiigunt 

Niti 


i 

H. 

1" 

Y. 

Do. ... 

Kyaugur runs, 
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tOraoieris lanuginosa in Herb. 

s. & vr. 

-■ flamer a uspulcnsis in Herb. 

S. & W. 


■ Burhhnusiii fetida in Herb. 

S & AY. 

■ Yoitupn Nu 1 in Ilerl* S. & AV. 
= Youitjitt No, 2 iu Herb. S & AV. 








HIJUA'LAYAN DISTRICT?} 


51C- 

List of Kumaon 



I* 

1 







3 

£ 

O 

Si 





Nnme . 

gs’i 

1 

S 

§ 

• r—* 

6 ! 

b 

>> 

1 

O 


. 2 * 5 ^ 

^ cj 0 

n-f 

0 

2 

c 

a 

"o 


1w | 

1 

' a > 

0 

a 
• -* 


w 

K 

w 


r < 


5S - Lactuca . 







olituBn , fien Hi 

... 

H . 

i '« 4 ' 

y . 

February , 

Almora , & c . ., 


3 

II . 

l '- 8 ' 

I’r 

April 

Aliuora 


2 

1J . 

2 ' 

rr . 

AllgUEit ... 

Hamjpmga val - 







Icy , Aluiora , 

BUffittnricidos , C H. 

Cl hi/- e 

1,4 

IL 

1 / —1 a ' 

I’r 

August ... 

Gaugoli 

Brnnoniuna , H '«//., 

... 

11 

2 '— 3 ' 

Li . 

A11 gust , 

KAlinmndi 

gr . aciliflora , PC .. 


II 

1 '— 2 ' 

HI 

August ,. 

Uulam , Milam , 

mnci orliiza , Ihok.ft 

... 

II . 

1 '— 2 ' 

111 

August ,, 

Kiilam , Niti 

par . Haxatilia 

... 

II 

31 ' 

111 . 

August ... 

Niti 

Lessertiaun , If all... 


II . 

4 '— 8 ' 

Bl . 

August , , 

Nili , valleys of 





( ruga , Iiiilmn , 

Dutiy .- ca , Pun ih 


II 

O ' 

r . 

August ., 

Salm , l ’ mduri , 

sp - 


II . 

2 ' 

Y . 

Muy 

Harjii vnllcy 

57 - Sonchus . 







asptr , 1 ill* . . 

9 


3 ' 

V . 

Fein uniy , 

Outer hills ... 

nrvm ^ if , L. < . 

1 

■9 

3 '- i ' 

y . 

Februaiy , 

.Ditto 

68 . Trflgopcgofl . 


fe’f 





grapilr . Von 

ixiir .- CAjirAsu - 

... 

D 

c "— s " 

y . 

April ... 

Almora 

lackj -:, 

1 . Lobelia 


■ 





Wnllicliiaim . Ilf. 


■1 





A r 

I 

Bra 

4' 

l * k . 

February , 

Nniui 'Tal 

pyinmiilaliK , Wall, 

2 

HiM 

fi ' 

I’r 

October .. 

NnuiikjJagOHar , 

trinliitu , Ham. . • 

3 

mi 

4 ' 


September 

DhafTpur 

2 Ceplmlostigma 







liusutmu , Pilgcin ... 

... 

H . 

l "— 2 r ' 

... 

... 

Almora ... 

3 . AYalileuberg'in 

gracilis , DC 

2 

IL 

6 " 

Bl . 

March .. 

Almora 
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-Plants —(continued). 


o 

<53 

‘3 

<D 

1 

*g 

Ih nid- 
I'lt/ti. 



o 

ri 

o 

! 

o 

•rf 

£ 

2 

a 

3 

M 

0 

I 

y 

Remarks* 

Open . 

4-—5,500 

R. 


... 

= iVicrorlir/nchus No. 1 in Herb. 

S. & w. 

Do. 

8,5.10 

K. 


,, 


Do 

4—5,500 

R. 




Do, 

5,500 

B. 



= -l/e7.ino«m No. 41 in Herb. S & 
IF. 

Forest , . 

7,5—0,000 

1< 

... 

... 

= Pienmilhes Noa, 1 & 3 in Herb 

S & W 

Open . . 

12,000 

It. 

D. 


=Mulge hum gracih/lonim in Herb, 

s &w. 

Open rocks .. 

■2—11,500 

R. 

D. 

•• 

— lilehtnosen.i No. 1 in lleib S & 

W 

Open 

11,500 


D. 


=Mt-bnioscris No 4 in Herb S & 

W 

Open rocks .. 

12—10,000 


D 

T 

= Mehmoteii* Noa 2 & 3 in Herb, 

S, & W 


0—12,500 

It. 


„, 

= thibi/da hitpida in Herb S & W. 

Do. 

4,01)0 

H. 


• M 

r=Mici uihytichus No, 2 ui Herb. S. 

& \Y. 

Do. 

1—5,500 

R. 




Do. 

1—5,500 

R. 




Do. 

5-5,000 

It 




Do 

5—0,000 




-L p;/ramidalis in H. Ind. ill., 

Forest 

G—7,000 

li 


• • 

p. 420. 

Fields 

0,000 

It. 




Open 

5,000 

It. 

• 



Do. 

5,000 

It. 

... 


=>C<mpaiiula No. 11 in Herb. S, & 
W. 
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J.f'si q/' iCwnaov, 


Name. 

Si 

I* 

a ts 

R 

'1 . 
ll| 

MS* 

n 

5 1 

t 

o 

to 

(M 

O 

4J 

1 

« 

§ 

c, 

o 

3 

m I 

S 

6= 

a 

*2 

O 

** 

0 

o 

Q 

Q 

tii 

.5 

S 

o 

* 

o 

£» 

0 

H 

|s 

1 

>3 

g. Wuhlenborgia- 







— (cij/icJhiJ&O. 






Glumr 

peduncularls, A.DC. 

3 

ir. 

4” 

Li. 

May 

*P- 

1 

u. 

5"~ 4" 




4- Cotionopsis. 







purpuiea, iT'uli. 

! 1 

IT. HC. 

3' 

Tr. 

August .. 

Lnhdtliat .. ^ 

liiriiln, Limit 

o 

H sc 

4' 

I’r. Gr. 

August .. 

Ualum river .. 

VllullBj lVflil 

3 

U sc. 

1U' 

Ur Br. 

August „ 

lluLhi, lvulhmm- 

<li Purs. 

5 . Cyftiiflntlnis. 







lobatuS, Wall ... 

1 

11. 

12" 

Ll, 

August ... 

Pnnlari, lUlnm' 

lilllfoliUB, Wall. ... 

0 

ir 

6' 

111 

August „ 

Ditto ... | 

integer, Hull 

3 

li. 

9" 

Bl, 

August ... 

Ilia Pass ... 

6. Campanula. 







Jntifolin, K, ... 

1 

ii. 

3' 

Pr. 

August 

KdlhuinuVi Pass, 
itc. 

nrgyrotriclw, Wall., 

2 

li. 

3"—4" 

Bl. 

August 

Obampu'ft, Niti 

lUlfltutu, Wall. ... 

3 

H. 

8" 

Bl. 

August 

Shaigelia, Mi¬ 
lam 

conn, Wall 

4, 7 

11. 

fi"—10" 

Bl. 

August ... 

Kami 'TnL ... 

cniuoim, Wall 
caslniiiriana, Hoyle, 

5 

II 

C’ 

Bl. 

May 

Mjulluiii Puss 

G 

11. 

8" 

Pk. 

August 

Milurn, Kiti ... 

lnuuilopn, 11 till. ... 

0 

II. 

2' 

Bl. 

August 

Lahftthftl, Ac, 

RVlvatiCft, 11 all. ... 

10 

H. 

0"—12" 

Bl 

August 

liiiisar, Ac. i 

ciinencens, ll all. ... 
colnrnttt, Wall ... 

]2 

IT. 

10" 

Bl 

Maiuli 

Aim oiil ... 

13 

II. 

l'r~2' 

Bl. 

March .. 

Almora ... 

LxiV,—EIITCACM, 

1- GaultUeria. 







ti icKopliylla, Hoyle. 

1 

Sh. 

a" -d" 

Pk. 

June 

Miiilluii'i Puss, 

immimiliurioKlcB, 







Dim ... j 

o 

Sh. 

9' 

Pk. 

June 

J.iiliiir 

3 Caasiope- | 







Justigiafca, Don ... j 

Ml 

Sh, 

i' 

Pk. 

June ... 

Pimluri, Ac. ... | 

3- Andromeda. 







ovnlifolia, TPaH. ... 

3 

Tr. 


Wli. 

June 

Naim TUI, Ac J 

villOHa Wall. 

2 

Tr. : 

20' 

Wh, 

June ... 

Kogila ,..| 
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Plants —(eoniinuod). 



<U 





u 

s 

Hmd - 



’S 

cS 

+3 

OJ 

lay 

7. 



*s 

<W 

B 




Remarks. 

1 

1 g 

13 «5 

M 




g 

u 

<3 ai 
* & 

O *J 

s 

1 



Open 

e~7,ooo 

R. 



esCampanula No, 8 in Herb S. & W 

... 

R. 


• • « 


Do. 

G,000 

li 


Ml 


l)o. 

10,000 

R 

... 

... 

■=> C. rolundi/olici, jBcntht 

Do 


It. 



Do. 


R. 




Do. 

pjpiiii 

K. 

... 

... 


Open rocks ... 

raBraTi£-'l tyn uj 

R. 

lit 



Open ... 

8, is—n,ooo 

R 

D. 

... 


Do. 


R. 

D. 

... 


Do. 


... 

D. 

T. 


Do. 


li 


■ ta 

= Peracarpa carttoaa, fJ. F. & 2, 

lorcat ... 


E. 

I<a 

... 

Open 

Do. 

12—13,000 
C—12,000 

»»i 

R- 

m 


= 47. coforafa Ho. 13 

Do. 

fi—7,000 

E. 

... 



Do. 


R, 

... 

... 


Do. 

6—8,000 

R. 




Open bnnka ... 

10—12,000 

H. 

m 

Ml 


Do. 

7,6—-10,000 

It 

... 



Open ... 

11—-14,500 

R. 

D. 

... 



1 1 

R. 


$• » 

= Piens No. 1 in Herl>, S. & W. 

Do, 

10,000 it, 

... 

... 

=> Ditto No. 2 in Herb. S. & W. 
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5TTarA'LAYAN DISTRICTS 


fist, of Kinnaon 


Kamo. 

Herbarium nun 

(Stracbey and P 
terbottom). 

4 

% 

M 

to 

o 

+3 

w 

Height of plant, 

u 

•V 

is 

o 

53 

O 

h 

3 

_o 

"o 

o 

Time of flowering. 

Locality. 

4- Rhododendron* 







Icpidotum, WtiU, ... 

1 

Sli. 

l"--l£" 

Pk. 

June .. 


anthopogon, Don ... 

2 

8h. 

1'—2' 

y. 

June ,. 

Ditto 

Cfimpimulutuuij Von, 

3 

Sit. 

10' 

Li. 


Pintlnri, &c 

nobilc, Wall ... 

4 

8li. 

8' 

... 


Champwa 

I 

a 

Tr. 

20' 

R. 

May ,. 

Jliuni 

bnibntuni, O. Dm y 

a 

Tr, 

20'—25 7 

It 

May 

Mddharl Pass, 

arbortum, Sm. ... 

... 

. 


, , 


vav loseura 

7 

Tr. 

25' 

U. 

May 

Ndinilc ,, 

„ punicoiun ... 

8 

Tr. 

25'—40' 

R 

May .. 

Naini Tdl, &c 

LXV -PRIMUL- 
ACEM. 

1 Primula. 







apeciosa, Don ... 

1 

II. 

i'—iy 

Tr. 

January ... 

Alniora, &c. .. 

denticulfttn, Snu ... 

2 

H. 

1' 

Pr 

March ... 

Naim Tal, &c 

cnpitata, Hook ... 

3 

II. 

9" 

1'r 

May 

Piudari, Raj 
hott. 

Stimrhi, IT'nH 

4 

II. 

1'—2' 

rr 

June ... 

ITndnii, &c. .. 

Moorcroftinnn, Wall,, 

5 

II 

3"-4" 

IT 

July 

Niti Pass . 

sibiricu, Jacquem. ■« 

6 

n. 

1'- ]£' 

l'r. 

July 

I'indari, Niti 
&c. 

vat tibetica 

15 

H 

1" 

Pr 

September, 

Gyamina „ 

Hoi iliuncla, IVaH. ... 

pulYCrulentn,ZJrh/eu>., 

7 

ii. 

4"—G" 

Y. 

January .. 

Nami Till .. 

a 

ii. 

G" 

Pr. 

April ,. 
May 

Mddhdri Pass, 

nnna, M all, ... 

9 

n. 

6" 

Pr. 

Chanipwn, Pin 
dan. 

Bnlphutea, Hook/,., 

10 

ii. 

8" 

Pr. 

February, 

Soring 

pctiolaria, tVuff. ... 

11 

H. 

4"—G"3 

Pr 

May 

Mudliaii pass.. 

autumnal!fl, Houkf 

12 

H. 

4" 

Pr. 

October 

Nnmik 

Stmcheyl, Hook, f 

13 

H . 

i" 

Pr. 

August 

Barj it ung Pass 

mnmtlasluia, Jac- 


II. 

V 



qvem. ... 

14 

Pr. 

July 

BarjikdiigPnaq 

Boinprda, 

% Androsaoe. 







rotundifolia, fJardw. t 

1 

II. 

3" 

WTi. 

February, 

Plains, Bdgo- 

sar 

incisu, VTal! ... 

2 

II. 

3" 

Pk 


Alniora ,,, 

lanuginosa, H’u//.... 

3 

H.rn 

8" 

Pk 

May 

Naini Tdl ... 

EnrDientosa, IVuH.... 

4 

11.m. 

G" — 9" 

Pk. 

July ... 

ialnm, &c. ... 

Jacguemontii, Dubij, 

5,10 

Hm. 

1"—3" 

Pk, Pr 

August 

1 o p i d h u n g a 

pediclllata, Rotjle 

G 

II. 

6" 

Pk 

May 

Langar. 

Dwdli 
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Plants —(continued). 


o 

<8 

• r~* 

g 

O 

ID 

J 

%3 

■3 

• a 

o 

O 

Cl 

c3 

44 

s 

d 

iH 

1^ 

ty 

5-3 

w 

Ilintd- 

laya. 

| 

Remarks. 

.5 

‘3 

« 


Open ... 


It. 

D. 



Do. 


It 

D. 


= Oaxotha hums in Herb. 5. & W. 

Do. 


It, 

I). 

III 


Do 


li 

'■'3 

... 


Forest , P , 


Yu 

Hfl 

»M 


Do 

9—10,600 

It. 


HI 


Ml 






Do. 

10—11,000 

R 

HI 



Do. 

4—10,500 

It 

D, 



Nenr water ... 

4—C,000 

R 

1 

«• 


Woods ... 

7,5—10,000 

U. 


... 


Open 

12—15,000 

It. 

D. 

T. 


Do. 

11,5—14,000 

It 

D. 

T. 


Do. 




T. 


Open, wet ... 

11—IG.000 

It. 

D. 

T. 


Wet 

15,600 


IM 

M • 


Wot banka ... 

3—7.000 


Ml 

Ml 


Wet roelcs 


It. 

• •< 

■ If 


Open ... 

12,000 

... 


... 


Shady banka’.., 



... 



Open & woods, 

0—12,000 

ii 

HI 

n. 


Woods, wet ... 


n. 

... 

... 


Upon ... 

14—15,000 

it. 


... 


Do. 

H—10,000 

it 

D. 

T. 


Fields 

o 

i 

R. 

Ml 

... 


Open ... 

5—7,600 

R. 

... 

• »» 


Do. 

fi— 7,600 

It 




Do-, banks ... 

8—12,000 II, 




Open ... 

15—17,000 


... 

T. 


Banlcfl 

8,000 

*■ 

... 

... 



GO 



















HIMALAYAN DISTBTCTU 
List o/Kumuon 



fl r ... 

TllIO“,1, L ... i 

{'luluftm, t),M. ... 

3 Lysmiachia- 
(tiliiVis, TV all ... ' 

jiyrAtimlalla, IFotf, 

up —. 

aUfcTrafolia, 

lubiJluiilcs , H all, 

4 . AnagnatUis 

atvcnsia, L. *■• 

XXVI.—MYHSIXA- 

CE®. 

1. Mffisa. 

atgcutca, Tl’n/f. ... 

imiica, A. DC. ... 

3- My x sine 

bjisrin, HWI 
atnuscrrato, Wall , 

3. Emlelia- 

rolHlBta, ltjrh. 

4 Ardisia. 

floribur.da, Wall. 
humillB, f tiM. ... 

XXVil.—SAI’OTA- 
CD®. 

1 Baggia- 

huiyr.iccn, Rnb. ... 

<•£»• —- 


ft, 11 11- Bt 

9 


l’r .Tuly ... flftinpn, Niti ... 

l*r. July Milam, liogiln, 
(Imji. 

Pi-. July ... Barjikiing L’iiflB, 


Y. June 
I*k July 


...]<iiigin' ... 
... ilhnsiir ... 
- Mtulli.tri Push, 
| DwiU. 
...lAlmoni, &c „. 


Vk. August ... JjtgCR.ir 

Bi. February, Outer liillH 


Mny 

IJlllHIlV .. 

March ... 

Kota, 0 11 1 e 
hills. 

February, 

Binsnr, &c &c 

March . 

Naim Till, &c., 


Kota- Dun .. 


X’k. May ... Below Biiumr, 
... ... l’nnugin ... 


.Taniiaiy ..JBJnTbnr ... 
January... Ssrju valley ... 
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Plants —(con (.inn oil). 


o 

o 

tn 

O 

CQ 

c 

U 

4 -* 

S 

d 

g 

Cl 

f- 

o 

■§ 

M3 

a 

£ 

h 

C 5 

u Js 

O Ml 

s 

11 and- 
iitt/a 

m3 

c-* 

tp, 

‘3 

« 

*h 

« 

Roelta .. 

n- 12,0011 




Open 

11—15,.Kill 

it 

D 

•r 

Do 

14,700 

It. 

... 


Wet, hIkiiIu ... 

0-7,0011 

B 



Wouilri .1. 

7,0m) 

It. 

... 

. . 

Jlamp woods... 

0,00(1 

It 

... 


OjiC'ii 

5—0,5110, 

1!. 

IM 


Open, by " .li-ci, 

•t- 7,ouo 

It 

fir 

... 

Fickle 

1—3,000 

it. 

... 

... 

Forest .* 

G.odO 

It 



Do. 

2—5,000 

11. 

• •• 

... 

Woods ... 

5—7,000 

It 



J)0 Ml 

7,000 

It. 

... 

... 

Finest 

1,500 

It. 

... 

... 

Do. 

4,000 

U. 


m 

«n 

2-4,000 

It 



Forest ■> 

] ,00(1 


IM 

Ul 

Do. 

I 3,000. it. 

... 

«*• 








HIM A’LAYAN DISTRICTS 

List of ICamaon 


,’ijf 


__ 

5 h 











ti 




+3 

£ 

t 

B 

u 

o 

H 


Name. 

s?f 

m 

M 

tf- 

<*-< 

c 

Z-* 

IH 

Q 

ECS 

•*-( 

o 

<§ 

'S 

£ 


sSJ 

■z x 5 


ifi 

1 

Ci 

a 

1 


33 

K 

K 

o 

O 

H 

h3 

LXViir.—1-BKNA- 







CILE 







1. Dioapyioa 

lancc^Ioln, [{nth. .. 

LXIX-STYJiAC'KA. 


Tr. 

30' 

Wh. 

... 

Cota Dim .. 

1. Symjlocos 







crntrcoiiks, Dm... 

JltimiKonmW, fl’oH , 
latnoBV-sinm, Wall., 
poljstucliya, U'fliJ, 

1 | 

2 
a 

4 

Tr 

Tr. 
Tc. 
Tr. | 

G'— 25' 
SO' 

20' 1 
35' 

Wh. 

Wh. 

Wh. 

Wh. 

.lay 

March 

May 

Sep tom her, 

Bursar, Almoro, 
EaBtern Ilhiibar, 
Binsar, Gagar, 
Mrtikhnnda ... 

LXX.-OLEA.CEiE, 







1. JaBnainimi- 








i 

Hh 

15' 

Y. 

May 

Dwali 


3 

Bh 

10' 

Y 

April .. 

Naim lul 

puLenctns, Uil/rf.... 

S 

S. BC. 

10'—15' 

Wh. 

March .. 

Bh&bnr, Dage- 
ear. 

oftieinnlo, L. .»• 

4 

S EC. 

10' 

Wh. 

Slay .. 

Naim Tnl, K6- 
thi. 

gramlillorum, L 

5 

Sh. 

8'—10' 

Wh- 

March .. 

. Alfflora, outer 
lulls. 


G 

S BG 

10' 

Wh 

April 

Earogar valley, 


I ^ 

S. BC 

8'—10' 

Wh 

Tebmnry, 

Bliahar ... 

(■laiululoauw, IJVftf., 

8 

Bh 

10' 

Wh. 

iMay .. 

Bhainshhct ... 

2. Kyctanthes. 

orLor-trietin, L. « 

W* 

Bit 

10'—20 

f 

May .. 

Kota Dun ... 

3 Scliretera- 







KTMCtaioulcR, Jtvxb 


Tr 

20'—30 

* Wh. 

JlUlO , 

. Do. 

4. Syringa- 







Euiuih, Hu//. .. 


Sh 

U' 

Wh. 

May . 

. Dwali,Niti,&c. 

5- Fraxmua- 







lltiriliuU'Ia, \Yn!l. 

1 

Ti 

ill' 

Or. 

April . 

. Naiiii Till, Bin- 






Bill’. 

xatitlioxyloi Jis, MW 

'. 2 

Tr 

an' 

... 

May . 

. Dhauli river... 
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Plants —(continued). 


o 

o 

m 

«H 

o 

I 

'H 

►3 

1 

Elevation in feet above 
the sea. 

thr, 

hit 

,R 

id- 

/a. 

h 

Q 

Tibet. 

Remarks. 

I’orcst 

2,000 

R. 


... 


Do. 

4—8,000 

It. 




Do 

1,000 

R 


u, 


Do. 

7—8,000 

K 


... 


Do. 

6,6U0j 

R 




Do. 

8,5—fl, 6 00 

R 




Wooda 

(,,5—7,500 

It. 


tl« 


Do. ...1 

1—3,000 j 

It. 


... 


Do. 

7—8,000 

It. 

... 

tM 

. 

Open ... 

4—8,000 

It 

... 

... 


Do. 

4—7,000 

R 




Do. 

1—2,600 

It 


... 


Do. 

2,5—3,500 

It. 

... 



Do. 

2,5—3,500 

It. 

... 

... 


r<nenl, 

1,500 

It. 

... 

... 


Do. 

8,5—11,500 

It, 

D. 

... 


Do. 

G,5—8,00C 

It. 

... 

... 


Open 

9—10,00( 

[ 

1 ill 

D. 

ill 
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niMA'LAVAN DISTRICTS 


Lid of Kumaon 


Kamo. 

5- 1 

.8 3 
§* 

sl i 

^ ■« t. 

„ si 3 
£ £ 

■£ ^ 3 

& 

£ 

o 

Ut 

*H 

o 

1 

a 

Height of plant 

Colour of Rover. 

CJ 

u 

o 

32 

O 

Qi 

a 

H 

Locality. 

6 Ole a 

glainluliftra, IM 

i 

IT 

30' 

Wh. 

April 

Nil ini Tdl, out- 

acuminata, IT all. .. 

2 

Ti. 

40'—.10' 

Wh. 

June >■ 

or lulls 
Kapkot 

cii-jiMut-j, IT«/I, ... 

3 

.Sli 

in' 

... 

June ... 

Josiumlh 

compneta, II all, ... 

4 . 

Tr 

30' 

Wh. 

May 

Satinli valley, 

7 Ligustrunv 

jwpaltnao, H'oEI. ... 

1 

Eh. 

15' 

Wh. 

June 

BiunaT ... 

bTaettohitmn, Dan, 

2 

Tr, 

20' 

Wh. 

May 

Kapkot 

robimtum, Ilf. j- 7. 

3 

Tr, 

15' 

Wh 

May ... 

Tola (Sarju 

LXXI.-ArnCYKA- 

CEAS. 

1. CariBaa- 

diifuaa, Ihxb. 


" 

Sh. 

10' 

W. 

June ... 

valley). 

Outer hills ... 

2. Vinca. 

pnsilla, Murr. 


ri. 

I' 

Bl. 

October ... 

Ilawnlbigh ... 

3- Alstoma. 

scholaris, If. Dr. 


Tr. 

30 '—40' 

Wh 

March .. 

Kota Dull ••< 

4. Tabernasmon- 
tann- 

coronai ia, 11. D>. ... 


Sh 

O' 

Wh. 

July 

Bdye>-nr ... 

5 Holarrhena. 

antitlysuiterica. 

1 

Tr. 

25' 

Wh. 

January 

Bhaliar 

imbcfiocns, Wall. ... 

2 

Tr 

20' 

Wh. 

'January 

Do. 

6- Vallaria 

diduRoma, „ 


S. HC. 

15'—20' 

Wh. 

March ... 

Do. 

7. Wrightia 

uiollif^inaa, Half ... 

*" 

Tr. 

30' 

Wh. 

January 

Do. 





oi' Tiirc north-tvrs’Cehk provinces, 













HIMALAYAS DISTRICTS 

List of LCumaon 


fi2S 


I 







1 

E ■£ 







H. 

-d 

& 

i 

i* 

o 

& 

s 


Name. 

P t‘ s 1 
5 j3 o 

& 

Vh 

o 

o 

*8 

I 

s*. 


5 Si 
•£;A S 

| 

4^ 

_[S: 

u 

3 

£ 

s 

,12 

| 


w 

H 

a 


o 

IH 

A 

8- Neriura- 







odorum, SoJci»rf. ... 

... 

Sh 

G' 

Pk. 

Slay ... 

Bugesnr, &c. ... 

9. Cbonemorpba. 
macropliylla, f? Don, 

lU 

Tr. 



•II 

IH 

LSXU.-Aprr.EriA- 







DACE43. 







l. Cryptolcpia- 







reticulata, H 'all. ... 


8. fc. 

10' 


,,, Bagpfior. Blui-j 






bar. 

2- Periploca. 

calophylla, laic. ... 

... 

S BC, 

40' 

Gr. Br. 

March 

Outer hills ... 

3- Calotxopis. 

prucera, R Hr. ... 

I 

Sh. 

8"—10" 

Wli. rr 

March ... 

Bhabnr ... 

gigantea, R. Hr. ... 

2 

Sh. 

m 

... 

March ... 

Do. 

4- Vincetoxicum, 







sp- 

... 

H. 

i' 

... 

July ... 

EnmpfvjBliatkoL 

5 Cynanclram. 

auriculatum, IF $ A 

1 

ir. Sc 

8' 

Gr Y. 

AugUBt ... 

Itiilam Valley, 

glaucum, Haft. ... 

2 

ii. 

1'—li' 

Y. 

Augusf .. 

Almoin. Nnini 






Tdl. 

PalbouBjap, W. fl'- A 

3 

II. Sc. 

S'— 3' 

... 

August ... 

Damns, &c. ... 

0. Tentasachmc. 







Wallichii, Wtgkl ... 

... 

Sh. 


m. 

May 

Knpkofc ... 

7- Gongnmeina- 







nepalense, Dene ... 

•M 

II. Sc 

10' 

Y. 

August .. 

Bngesnr, Moh- 
argftii. 

8. Tylopliora. 






Govanii, Dent ... 

1 

Sh. 

12" 

Tr. 


Jngthdna Pass 

hirsuta, Wiykt ... 

2 

... 


... 


1 1 
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Phutf? —(uontiiiiwl). 


6 

*3 

CD 

*3 

« 

iH 

1 

O 

n> 

o 

.a 

a 

s 

B 

li 

02 
o ^3 

w 

//ivj 

!«>/ 

c 

5 

« 

•ni¬ 

ff 

bn 

L. 

R i 

Tibet 

, 

Itcmurka. 

Near water ... 

1—1,000 

R 

... 

— 


... 

... 

K. 

:l 

... 

HI 


•Open 

1—3,500 

S 

... 

... 


JToicflt 

4,500 

R. 

... 

... 


Open ... 

1—1,500 

R. 

l‘ ' 



Do. 

1—1,500 

*■, 

Ml 

Ml 


Do. 

9-—]0,500j 

R 

D. 

III 


Forest 

3,500 

R. 


•II 


Ditto 

5 -8,000 

It. 

... 

... 


Open. ... 

6—0,500 

R. 

... 1 

•»t 


Shady, wet. ... 

3,500 

It. 

... 


=a Mttrstleuia So, 5 jn Herb S. & W. 

Open ... 

3—6,000 

R. 

•»l 

... 


Ditto. 

8,400 

R. 


HI 



? 

HI 

... 

... 



G7 
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iriJLVtATAN 7)ISTHTtT3 
List of Kumaon 










5 a 



u 

V 

3 


Name. 

srf 

2 

tn 

e. 

o 

& 

m 

o 



,Z w « 
l. = a 
StJ 

c 

■M 

-C 


o 




*-r 

1 

“3 

u 

£ 

3 

9 Maisdeiria. 







Knacif-'inja, O' A A. 

1 

I. Ho. 

8'—30' 

... 

nly 

Alin ora. .. 

Ditto 

(’aUslnnn, 
lioylii, H 

3 1 

S Sc. 

10' 

Or 

May , JSnijii vnlley, 

i Naim Tul 

lucida, ••• 

4 

II. Sc 

30 

Pr. 

VllgUbt 

[Jinsar, Nairn 
T«1 

ep.—- 

G 

... 

... 

... 

... 

? 

10- Pergularia. 

oiloratiesimn., L. ... 


rr sc. 

15 ? 


June 

Almoin, onto* 
Iiillu 

■11- Hoya 







Ianreolatn, ir«H. ... 

1 

S. 8C. 

20' 

Wli. 

Maxell ... 

Kota Dun,Kap- 
kot 

longifolia, HuH. ... 

12 Leptadenia 

2 

S se. 

]fi' 

... 

1,1 

Bugcsnr 

vimintn ... 

... 

Sh. 

4'—6' 

... 

May ... 

Bliilbar .. 

13 Ceropcgia 

1 

11. Sc. 

10' 

l*r. 

July 

Almora „. 

WalWtliii, \]vjht.„ 

2 

11 

1' 

Pr 

April ,», 

Nunn Tilt ... 

LSX1I1.-XOO A- 







XI ACES- 







1 Buddie ia. 







trisjiii/ lint A. 
Xotiiula, Huiii. ... 

1 

.% 

O'—10' 

Li. 

(March .. 

'Almora ... 

2 

Sh 

O'—10' 

Wh. 

April „ 

Bhabur ,, 

2 Gardneria- 






j 

fingiifid/alta, Wall, 

... 

S EC 

IS' 

... 

Match „ 

, IliuBar, Gagnt, 

LXXIV - OEXTIA- 







NACIiL. 







1- Clawfuldia- 







laficku’ata, Wail 

... 

II PC 

1 

7"—10 

' Bl. 

August . 

. Madhuri Pass. 

1 

1 



Ol-’ THE NORTH-WESTERN 1‘llOVINOEH. 
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HIMALAYAN DISTRICTS 



Jfota Don ... 
Barjikcug Pass 
Do 

Mil am 

.Shiiiilovi „ 
D« till 

Alniora, Ntiinl 
T.'il. 

Ohnnipwa 
N/iimk, Nam* 
Tal. 

Almoin, Nnini 
Tal. 

Sag ten, Deo 
Pass. 

Do. 

IlnjhoLi, Pin- 
ilarl. 

Valleys of Gu- 
go. 

Gnting, Gym- 
ima 

SimgcM, &o, 
llikas Till, Bal- 
chha Pass 
I’aijilviingPasa, 
Toiiullmiign ... 
Milam, Lnnjnr, 
lldlnm 
Ilajlioti 


Bl. iAugust ... iAlllam.Iiujlioti,t 


August „ Nairn Till, Bui" 
sat, Kali- 
lmnul], a n il 
lu ii il ll II i » 

. Pusses 

Dr. 1. [August . Naim I'd I 
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Plants —[continued). 


Conditions of soil, &c. 

<p 

O 

S 

1 

C 

|i 

> ^ 

V +J 

P4 

Hima¬ 

laya 

Tibet. 

Reinmks. 

>. 

a 

3 

S3 

& 

a 1 

Shady banks ... 


II 




Upon 

14,000 

It 

... 

,, 


Do i. 

] 4.o0 0 1 

It 




Do. 



ii. 



Do. 

0,000 

it 




Du. ... | 

8,2,0U0 

it 

... 



Do, ... 

6—7,000 

K 


... 


Do. 

12,000 

It. 


Ml 


Open .. 

7—8,600 

It 

... 

... 


Do. .. 

5—8,010| 

R. 

... 

•• 


Do. 

ll,G0fJ 

R 

•• 

•• 


Do ... 

11,500^ 

It. 




Do. 

12—16,000 

It 

D. 

T 


Do. 


... 

... 

T. 


Wet open 

13,6—1600 

... 

I). 

T 


Open 



D. | 

T 


Do. 

16-17, OOOj 

... 


T. 


Do. 


It 




Do. 

IMMStZ KM: 

krl 


T. 


Do 

13—17,000' 


fiM 

T. 


Do. 

WtHIIlT 

It 




Do. 

15,000 



T 


Do. 

12-16000 


D. 

T. 

= Swerha No, l in Heib S anilW. 

... 

Ml 

mi 

l • ■ 

... 


Do. 

0 — 10,000 

It. 

... 

... 


Do. 

7—8,000 

It 

1 

... 

















Nome. 

c a 

S3 ^ 

stS 

5 a <3 
“ i) tS 

g £ 

&. Qphelia—(cw* 
duift'J) 

nlala, Gri»eb. 

3,5 

pilTp'tttWll*, U<’7Ii 

4 

suigii'.tifolia, Gun ... 

0 

jt.inipiililn, Von ... 

*J 

pulciulla, lh>U' ... 
U.iSliousumi, Gru b, 

3 

113 

5. Swertia. 
p[jcci r >sa, trail. ... 

2 

cc rules, Koffle 

3 

6 Halenia- 

clli^itica. Von ... 

... 

jXXV—rOLEMO* 
siaolx. 

1. Polemonium 

ccpriilcii-u, L. 


LXXVI—WOUL- 

GINlwE. 

1. Cordia. 

I- n „ ••• 

1 

latifoia, Roxb. ... 

2 

2 Ehietia* 

fccrratn, llvxb. 

1 

la vie, lli i b. 

2 

R Rhabdia 

virmiKA Unix .« 


4 Hcliotr opium 
liro ifnliutu, Wall .. 

... 


.c 

| 

SI 

SC 

m 

0 

1 

a 

Height of plnnt. 

h 

il 

!5 

O 

ZZ 

Ut 

0 

*- 

5 

0 

0 

fct 

.5 

‘m 

0 

L- 

s 

4-< 

O 

O 

a 

s . 

8 

0 

A 

IT. 

3'-3' 


August ...^ 

linsar, Almo- 

ra 

n. 

2'-a' 

, a 1 

August ... 

Ho.Uum Till, 

11. 

r—2' 

... 

August .. 

A)morn, burju 
valley, 

ii. 

«>' 

, ( 

AllgUBt .. 

Unn-iu, Uuy.ir, 

11. 



Alniora ,. 

11. 

1'—2' 


August; . 

ltiilam 

it 

3'—j' 

W. Bl 

August . 

L’liidnt i, Ii n - 
lain 

11. 

0"—12" 

Bl. 

August .. 

Hnlum 1,. 

ir. 

2' 

Li. 

August ... 

Tela, K a 111 - 

mundi. 

11. 

3' 

Bl. 

August 

Tola, Milam ... 

Tr. 

413' 



I11 Blidlmr 

Tr 

... 


Mni’ch 

13 It to. 

Tr 

40' 

W 

May 

Outer hills .. 

Tr. 

80' 

v 

Mureli .. 

Bliuhar 

fih 

G' 

WJi 

March .. 

Sarjii valley 

U. 

8" 

rk. 

.July 

Alniora . , 
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Phml# —(continued). 


Conditions oi soil, &e. 

£ 

o 

3 

+* 

Cl 

C J 

3 d 
.2 ° 

IS 
•* & 

Zj 

3 

flu 

Ini 

>, 

a 

£ 

r-Z 

fia* 

/it. 

b 

p 

Tibet. 

Ilcmnrks. 

Open 

1—7,000 

K 


it l 


Do. 

G—10,000, 

11 


».■ 


Do 

3—0,000, 

It. 

... 

■ it 


Do 

G—7,500 

11 




Do. 


11 


hi 


Do 

12,000 

15 

... 



Wet open 

10—12,0011 

It 

it* 

... 


Opui ... 

12,500 

R. 


... 


Do. 

7, 5—11,500 

It. ' 

... 

... 


Do. 

11—12,000 

R. 

D, 

... 


Forest 

1—3,000 

R. 




Do. 

1,000 

R 

... 



Open 

3—5,500 

It. 




Forest ... 

1—2,500 

It. 

... 

... 


River lied ... 

2,500 

R. 


... 

=Ehrel\a No, 3 in licrb, S. & W. 

Open ... 

5,500 

n. 

14 

... 










IIIMA'LAYAN DISTRICTS 


5ol» 


List of Kumaoii 


Namo. 

o a 
- 

§£ 

a ^ 

c i a 

||| 

7i i> 

J-H 

■5 

s 

o 

if. 

3 

-3 

a 

c 

ri 

Cu 

o 

u 

£ 

a 

V 

XI 

£ 

o 

ts 

o 

E. 

3 

_o 

*3 

O 

Time of flowering. 

Locality 

5 Trichodesm?- 







indicuni, Ii Br. . . 

... 

ii. 

G"—12" 

Pr. 

March ... 

Outer hills ... 

Q. Cynoglossum- 







micTuyloehin, Bnilk 

1 

ii. 

a' - i' 

Bl. 

August .. 

Itdlnm valley .. 

up- 

2 

n. 

3'—1' 

BL 

August ... 

Gori valley .. 

furCiturn, H<m« 

.1 

ii 


Bl 

Juno ... 

Buisar,(fdgnr... 


4 

k 

3' 

Bi. 

August . 

Milam 

Walliehli, Don ... 

5 

ii 

2' 

Bl. 

August ,, 

Ealam valley , 

fnreatum, H all ... 

0 

ir 

2'—3' 

BL 

March ... 

Sarnkhct 

ep —— ... 

7 

ii 

2" 

Bl. 

Juno ... 

Uhanli valley, 

mlcrantluiin, Dey., 

8 

ii 

2'—3' 

BL 

June 

Almora ... 

B p.-- 

9 

ii 

... 

. . 

August ... 

Kdlinmmcli ... 


10 

ii 


■ a 

... 



11 

ii. 

,,, 



Dndatoli 

granUllonsm, BenUt 

12 

ii 

9" 

Bl. 

June 

Patharkori ... 

7. SoIenanthuB- 







B p—• 

1 

H. 

1' 

Bl. 

August ... 

Laptel 

Bp,- 

2 

11 

2' 

BL 

July ... 

Do Rajpot 

8. Echinospermum 







bar latum, I.rhta. ... 

4 

II. 

0"—12" 

Bl. 

July 

DhaiiH valley, 

cloeliMiatnnt, DO. 

fi 

11 

o' 

BL 

May 

Diviili, Pmdftl I, 

„p.- 

6 

II. 

3" 

BL 

May . , 

Do. 

9. Eritrichium 







pp-— •" 

1 

II. 

2" 

BL 

August ... 

Cyungar Pass 

rotnmlifaUuin, DC. 

2 

II. 

3" 

BL 

June ... 

Putharlcon .. 

nemoro-nra 1)0. .. 

a 

ir. 

G" 

Wli. 

May ... 


longilulmui, Don ... 

4 

ii. 

3" 

„ 

August .. 

Lrugc, Milam... 

RP-— 

5 

H. 

2" 

Wh. 

August 

Ralain 

Bp.- 

6 

ii 

2" 

Wh. 

August ... 

Do. 

10. Asperugo- 







ap.- 

... 

ir. 

2" 

BL 

August ... 

Kyungar Pass, 

11. Bothriosper- 







mum. 







tcre’lum, i r ivr 7 i and 







Mej 

... 

ii. 

9" 


February, 

vnpkot . . 
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Pbmts —(continnod). 




V 


1 


cj 


§ 

Hin id- 



'o 


"S 

t 

I at/ii. 










o 


a 




Remarks. 

3 


a e 





4* 

"a 


.2 S 
•g « 

cs o 

£ 

'3 

£ 

Tibet. 


u 


B 

ca 

t-i 


Open 

... 

1—5,500 

... 

... 

... 


Do. 


8,000 

H 




Do 


fl—8,500 

H. 

... 



Woods 

tl 

5—7,500 

K. 


... 


Open 


?sK'iTV>'.:--^.grl mi 

.. 

na 



Do. 



n. 




Do. 


fi.fiUO 

R. 

.. 



Do. 


8—11,000 

Ii. 

EH 



Do. 

»« 

5,000 

R. 


hi 


"Woods 

... 

8,600 

R 







R. 




Open 

... 

11,000 

R. 

■ i> 

... 

— CitJtnspermum No. 1 in Herb, 8. 
& IV. 

Do, 



i 




Do. 

... 

14-15,000 

1 

... 



Do. 


7—12,000 

R 

D. 



Do. 


8—12,500 

R. 


i«( 


Do. 

... 

8—12,500 

K. 

... 



Do 


10,000 


«•» 

T. 

=.1/ijosoris No. l in Hcnrt». 8. &W. 

Do. 



ri. 




Woods 



R 


«*» 

=JfyosaltS No. A in Herb S. & \V. 

(lpcu 




D. 

T. 

=£c/t/Hf»< 7 Mnnitm No. 8 m Herb, 

Do. 


12,000 

R 

IA1 


s. & w. 

Do. 


12,000 

R. 

... 



Do. 

... 

1(1,50C 

R. 

... 

T. 


Fields 

... 

0,50 

... 

1 

... 

... 



(J8 


















nrcrXuvAff dtsthicts 

of Kmnaim 


o3H 


jJBTne 

i 

i 

o c 

f £ 

" c 

f-. s 
£.5 J 

HI 

|65 

s 

R 

sc 

*3 

15 

I 

u* 

0 

*- 

3 

5 

| 

V? 

H 

5 

§ 

to 

,5 

5 

t; 

O 

6 

TS 

<u 

s 

£ 

Locality. 

12 Kyasotis 




J 



inlltna, II itlL ... 

BJIVHtju.l, Uofffi J ... 

1 

ir 

r/'-s" 

Bl. 

August ... 

Ilillam,Tola 

2 

ii 

r 

Bl 

Iline .. 

Piuilari 

13 Litiiosper- 
muiu- 







ttnuilluruni. L, ... 

2 

H 

... 

... 



14- Macrotoirtia 








1 

ii 


Bl 

Tilly 

Esikin, &o. ... 

Jir«ctc:i*a, im ... 

2 

1£. 

I'-ii' 

111. 1 

July 

l’imliuij Ilnj- 
lioti. 

15 Onosma- 








2 

II. 


«<• 

.. 

Tmigmitli 

Eiuodi, Hart. 


II 

2' 

Bl. I’r 

September, 

L\xvn—CCiNTOfi. 
VUL \CKjK. 

1 IjJOQifea- 







PtfdiUOorii, Ihih .. 

1 

H. Sc 

4'-5' 

Fr. 

Aujruflt ... 

Almovft 

pca-tigri Jis, L. ... 
hj>. (otyphflla, 

2 

JI Sc G' 

Pit. 

.August ... 

Do &o. .. 


11 Sc 




Nu i m Till 

Ldge>r. 

.1 

12' 


August ... 

hOH.l-llQV, L. 


U. Se 

12' 

L'r 

August ... 

lisliuganga val¬ 
ley, See 

CoiiYOVulua 







ofTtnsiP, L 


II Sc 

2'—3' 

Pk. 

August ... 

NUi 

Nil, !• 


II Sc 

3'—1' 

Li 

August 

UmigoU, &c.. . 

l.nritTi.jiilfH, Uum , 


1L 

4' 

Pk. 

August 

Almora ... 

3 E volvulus 







hirsutiw Ifiti't. 

... 

II cr 

2"~3" 

i Bl. 

All the 
year. 

Almora, &c ... 

4 For ana 







p inituMa, F!o •b 

1 

II. Rc 

20' 

TV. 

March . 

. Outer Iill la 

rjiciiuiKii II “zb. 

1 2 

II St 

15' 

W. 

Septum be 

, Almora 

5 CsBcnta. 







nmctiuilln, lK-u 

1 

II S 

C' 

W Pit 

October 

Outer liilli? ... 

Ie 'll N i. c't 

2 

If s 

U' 

TV 

Octobei 

. Du, 

c.ipsil irii, /.t/j’t <j. 

3 

II. s 

G" 

Pit 

August . 

.jlialnni, Niti ... 
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P hm ts — (continued). 


o 

'5 

Cfl 

e*-» 

O 

ir 

fl 

o 

3 

o 

O 

<L» 

>• 

C 

*3 

O 

flima- 

foyo. 

O 

-O 

H 

Remarks. 

.s 

ii 

> 

o +- 

s 

r*. 

c 

K 

b 

Q 

Oprn 

12,000 

H 

D 



Near water ... 

11,1100 

It. 

... 



»* 

... 

Ii. 

... 

... 


Open ... 

H—'12,000 

R 




Do. 

12—15,000 

Ii 

ii 

T 


Open 

12,000 

R 

•• 


esMaharangii in Herb. S, &. W. 

Do 

15,000 

It 




Do 

14,000 

Ii 




W'omls ... 

G,0»0 

H. 




Open 

a— b,uoo 

11 



= Caliuit/ction specio&um in Herb. 






S. &. W. 

3'icMs 

11,500 

» 

D. 




5,000 

u. 



aPharbtiv' Win Ilcrb 8. & VV. 

Do. 

4,000 

Ii. 



=s/Iniiinf in Iierb. S &. VV. 

Do. 

1—5,000 

Ii, 

" 

... 


On bushes 

1—4,500 

II 




Do. 

4,500 

H 


* 


Do 

1—5,500 

It 




Do 

1—-5,iMlO 

ft 


•• 

J 

On licibs 

11—12,000 

It 

m 

1 

j 








HIMALAYAN DISTRICT?! 


L isl of Kmuaon 


Name. 

y e 

1! 
c l . 

§£! 
,z, ^ 

rf tl 

A rr * 

fri -*+ }-* 

M 

o 

V- 

tfl 

.§ 

0 

5 

H 

u 

% 

0 

tc 

15 

§ 

6 

to 

a 

"C 

a> 

£ 

o 

93 

3 

a 

LXXVIII -SOLA- 
N.VC'IiE 

1 Solan am 

jimmin, l 

1 

H. 

i' 

Wh. 

March „ 

7iuil lioca rpnm, 
Sif,r id., vor ilac- 
iju nh ■. 

ii 

H. 

9" 

Tr. 

All t li 

lyaimaoliioiilee, l!«//, 

n 

n. 

0 r/ 

Pr. 

August .. 

vcrkancifolium, 

4 

Sh. 

12'—15' 

Wh. 

February, 

indieum, Sta 


Sit. 

.V 



Bp - 

6 

Sh. 

4' 

... 

... 

BMictnm, ft. ... 

7 

1 H 




ftp.- 

8 

H. 

i' 

... 

... 

% Phy sails. 

Hexuos'i, L, ... 

1 

II. 

2'-3' 


February, 

peru/i.inw, L, 

2 

II. 

6" 

Wh. 

July 

3 Datura. 

Stramonium, L. ... 

I 

. U - 

3' 

Wh. ■ 

July 

Bp.- 

2 

II. 

4' 

Wh. * 

July 

4. Scopolia 

prsoftlta, Dene. 

III 

II 


Gr.Y. l 

July 

5. Hyosciamus 
niger, L 


II 

3' 

Pi. 

July ... 

fi Klcotiana. 

BI>.— 


H. 

» » » 


»«i 

DXXIX—K'lli 1P1IU. 
LAID VCMAE. 

1 Verbascuui 

ThupHUH, L. 

1 

II. 

3' 

Y. 

August 


11. 


Outer hills 
Do 

Oori valley 
JJhabar, Bilge 
Hiir 

llliim Tal 
A1 ft k n a n <1 i 
valU-y. 
Bli.ibar 

Outer hilta „ 


Kalndliiuigi 

Almorn 


Almoin, Jffami 
TSL 

Do. 


Almora 


Hiilnni, Mi lain 


v.ir.- 


a '—5 
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l'hints —(continued). 


d 

<2 

o 

O 

S 

o 

+3 

^3 

§ 

o 

1 

31 

ZJ 

d 

g 3 

C? £ 

s 

Hima¬ 

laya 

I 

5? 



Dry. 

Opm 

1—7,000 

B. 




Do 

1— 5,COO 







It 


■ •i 


Do. 

4—,5000 

11. 


... 


Do. 

1—3,500 







It 

•X* 

... 


Do. 

5,000 

1!. 


■ I. 


Banks 

4,600 







It 




Open »> 

1,000 

It 

... 

• M 


Do 

4,001) 

It. 


**' 


Do. 

1,000 

It 




Do. 

5,500 

It. 

... 

... 


Do. 

6—7,500 

It 

... 

»■» 


Do. 

5,000 

B. 

... 

- 


Do. 

11,5—15,000 

... 


T. 


Do. 

10—11,000 


D. 

... 


Cultivated ... 

1—5,000 

It 

M « 

... 


Open •• 

12,000 

It. 

D. 



Do 

• 5-8,000 

It. 

Ml 

1"' 







HIM A'LAYAN DJSTB I UTS 




List of Ktnation 



o a 







git 






Name 

c| 

3 A 
_ ^ 8 

o 

1 

£* 

ti 

01 

si 

0 

53 

a 

M 

O 

o 



13 s 

v, 

s 

<H 

0 




S £ i 


2 


c 



*Z-. 


Ui 

5 

a 

g 




hi 

►H 

o 

£ 

A 

% Celaia 



| 




t nrtumu'lt liana, V'ihi. 

... 

II 

a'-a' 

Y. 

May 

BdgcHat 

3 liimria 







MiiiusL-Inu, U’ttll. 


II. 

G"—Q" 

Y. 

All the 

Almora, &c,... 

4 AutinMniuu 







Oroutuim, L. 

... 

II. 

l'—2' 

L’k Y. 

March ... 

Do. 

5 Scroplmlatia 

deennipfiaiia, Ih vie . 

] 

If 

a' 


July 

Milnin ... 

vat 'ugnlx, fit, 1 / 

9 

II. 

L*'—3' 

,,, 

June 

Maldvi, &c. ... 

obtuan, hth.eir. 

3 

II 

2' 


Do 


him.il.iuimk, finale 

4 

H, 

4'—5-' 


July 

NainlTM ... 

KdgewoTthii, Remit 

5 

II. 

a' 

ft. Gv. 

August ... 

Sfilw 

wl.umn, Heath, 

G 

II. 

X' 


June 

Fiiulari, Fa- 



H. 




thurkori. 

ep.- 

? 

i'—) v 


July 

Lap tel 

6 Mimulns. 







grieihs, n.ftv. 


II. 

i r 

. . 

April 

Ludh 

7 STazus. 







iknlatua, W*U 

1 

II. 

G"- 9" 

Fk. 

August ... 


riU'osinfj, XuUr 

a 

II. 

G" 

l’r. 



fitreufomia, Doit 

a 

II. 


Fr 

Do. ... 

Kaplcot 

8. Lindenlergia 







lirtic.t Joli.u, fthm. , 
KTainlillorn, Ilcnrit 
macro-Mach}*, Heath , 

i 

a 

3 

II 

II 

II 

G" 

V 

2'—S' 

Y. 

Y. 

Y. 

August 
January... 
Mai cli 

JuRosar, &c. ... 
Bagcsar, Sic 
KdlnpnUiar 

9 Limuapluh, 







ni(iith,i»tni | i( l Ppnih , 
ILMnindiu, t: U u ,i, 
})J]k riciioli.i, Heat!, , 

1 

2 

3 

II 

II. 

G" 

4" 

+ 

... 

July 

February... 

AIpiutil 

Ftttli Dun 

10. Hcvpcstis 







Mmirjiiiia, It H K, ... 


H. 

G" 

Li. 

August ... 

Dlialmr, Ram 
««ngft valley- 
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Plants —(oouLinuetl). 


o 


> j 


flintd- 

luyu. 


W 


Remarks. 


Open 


Banks 


ITiclilH 


Open 

Do. 

Do. 

Woods 

Open 

Do. 

Do 


Do. 


Wet rockB 
Open 
Do. 


Shady banks.. 

Do- 

Open 


Wet 

Do. 


Do. 


i—3,aaa 


1—5,(500 


1—5,000 


13,000 
10,')UQ 
5- 7,000 
0—7,000 
8,500 

10—12,u00 
15,000 


5,000 


8,000 

1—5,000 

3—0,000 


1 — 7,000 

3—5,000 

1 — 2,000 


4,000 


1—5,000 


B. 


II 


11. 


II. 


R, 











HIMALAYAN DISTRICTS 


f»U 

Lint of Kunuum 



- 5 

j 






%i 


-» 

OJ 

$ 



a p 

rf /*N 

* 

d 

■j 

£ 

o 

cl 


Name 

„ t*> a 
a is 

a 

to 

■ft 

•M 

•H 

1 

tA 

-ua 


.g y S 

■ “4 O 

Q 

O 

O 

■s 


35 

EB 

£ 

iC 

3 

K 

l 

"3 

o 

1 

*r-« 

’cd 

a 

*3 

11 Dop atrium 
jnneeum, Hum. 


n. 

0" 


... 


12 Torenia 







txltntula, Griff. 
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n. 
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Pr 

September, 

Nairn Till, Snr- 
ju vnllcy. 

13 Vatideliia 







Crustacea, Renlh 

1 

FI. 

2" 

Pk. 

Inly 

Almora 

pediuiculuta, Heulh.... 


H. 

12" 

El. 

July 

Do 

uiunnmlarifolia, Don, 


H. 

3"— 4" 

Pk, 

August 

Naim Tal 

14. Bonnaya. 







brncliiata, Link. 

1 

n. 

3" 

Pk. 

July 

Almora, &c. ... 

15 Hemiphiagma- 

hetorophyllum, Walt., 

■ 

H. cr. 

0" 


May 

Chinn, Dliakuri 







PftSB. 

16- Picrorhiza. 

■ 






Kiirriin, Rcyte. 


II. 

G" 

Br. Tr. 

Bo. ... 

Madhuri Pass... 

sp- 

2 

II. 

9" 


July 

Milam ... 

17- Walfeuia- 







Ainlioruliftna, Den lit.... 


II. 

B" 

Bl. 

June 

Binsnr 

18 Veronica. 

IS 






Aimgullig, L. 


FI. 

1'—2' 

Pk. 

March ... 

Rivingar, &e. 

laxn, Heulh. 

2 

II. 

G"—0" 

Bl. 

May 

Dffili 

ciliata, Fmch. 

a 

H. 

3"— 4" 

Bl. 

August . , 

Bnrjikang Puhb, 

"P- 

4 

II. 

6" 

Bl. 

September, 

Milam, Topul- 
luinga. 

Hi! am 

serpyllifnlin, Ar¬ 

5 

n. 

2"—G" 

El. 

August 

cana, Ha/f 

G 

ii. 

6" 

Bl. 

Bo. ... 

Siiba 

ngrcstjs, L. 

7 

ii. 

G"—9" 

Pk. 

March ,,, 

Almora 

MiuPIlhi, jldgctc, „ 

biloba, L 

8 

H. 

4" 

Bl. 

Do, ... 

Do, Naini 
Tal 

9 

II. 

0" 

Bl. 

March ... 

Naini Tal, Mi¬ 

capitata, tingle 
lanosa, Heath 

10 

H 

II. 

II. 

ri"—4" 

i' 

Bl. 

Bl. 

.August .. 
July 

lam. 

Barjikang Pass 
Niti 
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P la itfn —(continued). 
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1 

"3 
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• • 
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Wet 

4—7,00(1 

It 




Do 

4,000 

It 




Do 

4,000 

It 




Hhudy damp . 

d—0,O(JU 

It. 




Open 

15,301) 

1 

It 




Do. 

7,5—11,000 

1? 




Do. 

10—3 2,000 

It. 




Do. 

12,000 

It., 

D. 



Woods 

7—10,000 

R, 

•• 

ri * 


Wet 

5—0,500 

it 




Open 

8,500 

it 




Do. 

10,500 

R 




Do. 

13—15,000 


b. 

T. 


Do. 

12,000 

It 




Woods 

9—10,000 

It. 




Walla 

5,000 

It 




Open 

5-7,500 

It. 




Do. 

5—13,000 

It. 

D 

... 


Do. 

10,500 

It. 




Do. 

10—13,000 


I). 

... 
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fc/l 
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.2 
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0 

s 

1 

T t-« 
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- 
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0 

u 
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w 
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3-0 1 

,: 5 S ; 

a 23 1 

0 

0 
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0 
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3 
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3 

a 

0 

0 


i 
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U 
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S 

A 

10 .—Bttclvneia- 







hiepiilf*, /J«« 

1 

n. 

V 

Ei. 

October ... 

jopesnr, A l mo- 
ra 

flp.— 

2 

11 . 

1 ' 

Cl 

I)o ...Almoin, &c. ... 

1 

20— Striga 





I 

I'pjnm, &c, 
iaugoli, &c.... 

euphrasioiiUs, Iit'ilh , 
Inrsntn, IStulh. -j 

1 

2 

11 . 

[]. 

6 " 

6 " 

W 

Y. 

August . . 
Do ... 

21 —Centr anther a. 
hmpnlft, li Dr, 


H 

6 " 

I’r. 

July 

Minora 

23-Sopubia 







Irifidn, Ham 

... 

IT 

2 ' 

Y. 

August .. 

Do. 

23—Leptorhabdos 

par?iflora, Ben th. . 


II. 

s'- a' 


Do, .. 

Giignr, Binsar, 

24.—Euphrasia- 







officinalis, L. 


II 

,r— 9 " 

Y. W. 

Juno 

Dlidkuri-binn- 






ya, &c. 

25 —Pedicularifl 







megalruitlm, Don 

1 

II 

1'—2' 

Pr. 

August .. 

Kdlimundi, Mi¬ 






lam. 

Ditto 

1 

H 

G" 

R. 

Do. ... 

It a lain 

gracilis, If ’all, 

2 

H. 

I'—S' 

Pr. 

Do. 

Qirgaon, PUfci 






river 

Ditto 

11 

A 

9" 

R. 

Do. ... 

Go thing ... 

carnosa, Walt. 

3 

H. 

6"—12" 

It. 

August . 

Nami Tdl, Al- 







mora. 

siplionuntha, Don , 

4 

II. 

6" 

It 

Do. 

Itfilam 

pcctmata, If all. 

6, 15 

II 

3' 

It 

Do 

Saba 

tutu fiord, Fach. 

0 

II. 

4" 

Y, 

Do. 

Milam, valleys 







1 of Gugd 

vert ice] lata. Wall. ... 

a 

H 

4"~-G ,/ 

It. 

Do. . 

Barjikang 






Pass 

versicolor, IT’oW. 

9 

n. 

G" 

It 

May 

I’i lidar i 

Ditto 

! 13 

H. 

4"—9" 

Br Y. 

September 

Rimkin, Batch 






lia Pass. 

Hoo'xerlsma, Hof/. .. 

10 

£T. 

4"—G" 

C. 

June 

Rogi-ln .. 

rhinsiithoiilcs, 

12, 13 

II. 

0" 

It. 

September. Balclilm Pass . 

Sehrenk. 







sp.- 

14 

II 

3" 

It. 

| Do . 

. Do. 
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Lid of Kuiniton 


LXXX — OROllAX- j 
CUA<'1X1*1 

1 —jEginctia 

imlicn, Jt.iiJ?- m<| 

2 —Orobanclie 

indiesi, Wail. ..-j 
E 'P ' — ” I 

tp — ..; 

tpithymum, DC- .... 

LXXXI -rU T MBA- 
GINACEiR i 

1 —Plum jago- 

zcylamca, t< 

LXXXII — GESXKll- 

ACBX 

1 — aiscliynanthua 
H’.W? ... 

2Lysionotus- 

timifoba, 11 all. .. < 

3 -Rhyuchoglos- 

sum 

oil i'iiuiin, DC. 

4 — Platystcimna 

Yioloiiks, Wall 

5 —Didymocarpus- 

laitUifhins i, Wh II- ... 

macrupltyll.i, IFnff - 

finbaltun.mi. Wall „ 

Q — Clunta 

Info’ll, /#.(** 

1 'hjcv ui Dill. \>C, ... 
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Plants — {continued). 
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1 
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'a 

G 
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-r 
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1) 


o 

a 
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a—4 ,iioo 

It. 




l'ldds 

1,0(10 

12 

K 

■ 


On trees 

6—10,000 

12 


... 


I'icUSs 

11,500 


I) ; 



On Thymus . 

12—IS, 000 

It 

D 

m 


Woods 

1—3,000 

It 


•• 


Trees 

4,000 

i 

It, 


... 


Trees & hanks, 

2,5—4,000 

1 

It. 




Shady banks 

1,5—4,500 

It. 

... 



Tices & rocks, 

6—8, GOO 

It. 

... 

... 


Dry locks 

5,000 

R. 




Wet rocics 

3—5,500 

It. 


> 


Do. 

0,5—8,500 

It. 


- • 


Shady banks... 

2—5,000 

R. 




Do. 

4-5,000 

It. 


... 
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imiXLAYAS DISTRICTS 
List of Kvmaon 
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•z 

X 

s 

a 

O 

H 

a 

LXXXIII.-BI'JKO- 







KIACfcA 







1 — Calosanthes 







Inlici, Iih 


Tr 



... 

Dhnliiir a a d 
outer hills. 

2 -Steieospermum. 

suavuiki)", DO 

... 

Tr. 

... 


... 

Bhabftr 

3 -Amphicome 

1 

tt. 

G" 

]’r, 

March .. 

Dcoprftyng ... 

argutn, (/toyV) 

o 

S. II. 

i' — 14' 

Pr 

July 

Dlinnh valley, 

LXXXIV -l'KDA- 







LIN'lwE. 







1 — SeBEUiunn. 







hxlicwn. L 

... 

II. 

3'— 4' 

... 

Do. . 

Bhabar, A lmo- 

bxxxv.- AGASTH- 







ACEJE 







1 — Thuabeigia- 







cocci acn, H’trfi 


Sh. 


So 

December, 

Bui iya bridge, 






Harm. 

2 — JlygrophiJa- 

polyopema, T.Anders. 


ir. 

* i * 

, , 


Mohan 

3.—Ruellia- 







hiria, VaU. 

... 

Sh. 

S' 

PI. 

March ... 

Outer lulls ... 

4—Petalidiuin 







barltrioidcB, Ntes ... 

... 

Six. 

S' 

Wli. 

February, 

Bhftbar 

5— StrobilantheB. 







E-lgewuFtluanim, Vee«, 

i 

Sli, 

3' 

Bl. 

'December, 

ICofcaDdn 

auriculutna, IVees 

2 

Sh 

3' 

Bl. 

Do .. 

Do, 

R?ntinoflii>j 1 AV S 

S 

Sh 

S'— 3' 

Li. 

February, 

Knpkot 

\Valllchii, A'ees ... 

4 

H. 

S' 

Bl. 

August .. 

11 ur Puss ,,, 

alatuu, ijfiM 

6 

II. 

#' 

Bl 

Do. .. 

Diyari Pass ... 

attcnuatim. Jatn 

6 

H. 

3' 

l J r. 

Do. .. 

Loh&tlint 

fep.- 

7 

H. 

a' 

Pr. 

Do. 

1’uHghflBi 
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Pliinls — [continued). 


Conditions of soil, &e. 

> 

a 

pQ 

d 

■vJ 

O 
■2 
.S 
o i 

‘it 

> X! 

4f 4* 

s 

nitud- 

hty*. 

Tibet. 

Remarks. 

Rainy. 

b 

R 

Forest 

1—3,000 

1 

<11 

.. 


Do, 

1,. 3,000 


• is 

... 


Open 

1,500 

n. 




On iccka 

7,000 

it 




Open ami ciil- 

1—5,500 

R, 




tivnted 






Forest 

2,500 

It. 

... 


rsllexacenlria in ITerl* S & W. 

... 

2,000 

R. 

... 

... 

atlemiadelphis in Herb. S. & W. 

Shady woods ... 

1—5,000 

It. 

... 



Forest 

i,eoo 

R 

•• 

... 


Do. 

2 000 

It 




Do 

2,000 

R, 




Woods 

a—5,ooo 

R. 




Open 

11,000 

R 




Woods 

0—7,000 

R. 




Open 

0,000 

It. 




\V oods 

9,000 

R 







utmXlayak districts 
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Lint of Kunuion 


Name. 

U 1 

II 

a "2 

- 

§2S 

,2 =J w 

|S| 

5 

H 

If 

4-t 

© 

k 

Height of plant. 

Cotour of dower 

bo 

C 

<a 

o 

V 

SH 

o 

o 

a 

Eh 

& 

1 

3 

i “ 

6 —Golilfussia. 







capitate, y*ei 

1 

II. 

3' 

HI 

August ... 

Kdlnnundi ... 

o 

II. 

3' 

Pr. 

Alignst ... 

Molmrgdri 

pc nM i u luuoiilc?> ivee. 1 -, 

3 

H, 

3' 

Li 

August ... 

Nmni Tdl 

divancata, Ates 

4 

11 

3' 

... 

August ,. 

? 

7.—iEchmauthera. 







Wallichii, A'ccs 

... 

Sh. 

8'—10' 

Bl. 

August 

Rnrjn valley ... 

8,—Barlena. 







diclintomu, 

1 

II 

2' 

Pr 

August .. 

Gaiigoll 

cristate, L ... 

2 

II 

3' 

l'r. 

September, 

Bngesnr 

v,ir-• 

4 

n 

2' 

Pr 

September, dtalilpathnr .. 

cilialata, Itcxh. 

3 

ii. 

2' 

Pr. 

Sente rii er/Outei lulls ... 

nepaknsis, ,Vees ... 

6 

ii. 

3' 

V, h 

September, 

Satidli 

9—A.aystasia. 







mncrocarpa, Nets ... 

... 


3'—4' 

Pr. 

October ... 

Kota Dtui 

10 —Eranthemnm. 







nervosum, R.Dr, ,, 

.. 

Sh 

3' 

Bl. 

March ... 

Outer hills ... 

11- Phlogacantlms 







thyrsi Homs, AVer ... 

... 

Sh, 

3'-4' 

Or Br. 

Mnrrli 

Kota Dun 

12.—Lepidagathas- 







cuspidate, xVc«a ... 

1 

Sh 

1'—2' 

Wli. Pr 

March ... 

Outer Mils 

ustnlata, iVeir ■. 

2 

Sh 

1'—2' 

VTh 

March ,,, 


purptiricaiilis, Nies , 

3 

Sh 

1'—2' 

\VU 

March ... 

Do. 

hyatinn, Nets 

4 

11. 

1' 

Wh. 

March ... 

Do. 

13 —Justicia- 







micrwitlm, IP nil 
proeiuiilnns, L. .. 


II, 

9" 

Li. 

August ... 


... 

II. 

0"—0" 

Pk. 

March ... 

Outer hills ... 

Adlialti 1ft, L. .. 

... 

Sh 

yfijjl 

IV h. 

March ... 

Plains, Bdgesar, 

14—Huugia. 



[ 




pat vi flora, Nitt 

... 

II. 

| 3"-4" 

Bl. 

March ... 

Sirmoriu 
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/'hints —(uontimiod). 
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'3 
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it 

CJ 

rO 

P 
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W00'’H 
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n. 




Do 
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I)o. 

7.01HI 

it 
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4,000 

it 


• 


Do, 

3—5,000 

it 




Du. 

3,000 

it 


M , 


Do. 

2- 0,000 

K 




Do. 

9, 5.000 

H 


u , 


Du, .. 

■i,0U0 

R 

... 

... 


Slliuly banks 

2,000 

R. 


... 


Wtjoda ... 

1—4,000 

It. 

•• 

la • 


Forest ... 

1,5—3,000 

R 

• 

... 


Open 

2—5,000 

R 




Du. 

2—4,000 

It 




Do 

•2 -4,000 

It 

u 



Do. 

2—1,0110 

R 

<<> 

•• 


Shtuly bants . 

4,500 

It 



=■ Rn^ltlluna No 2 in Ilerb S & W 

Dpm 

3—5,000 

It- 



«Itflsiellana No 2 ditto ihlto. 

Do. 

4—5,000 

It 

■■I 

... 

— Ad/tatotla oasiPa ditto ditto. 

Do. 

4,001) 

H 


... 
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List ot Kumaon 
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i 
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a 
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VH 

SH 

o 

■8 

«a 

S-4 



1 15 •= 
■£« 3 

i 

, J3 

M 

5 

<3 

O 

a 

1 


1 ffi 


i a 

o 

EJ 

>3 

15 Die lip ter a. 

bupleuroides, A'«f ■> 


ir. 

of 

Pk. 


Outer hills ... 

18- Peristrophe 

spcciosa, A Tees 

2 

: H. Sh 

3'—4' 

; Pk 

February, 

Outer hills, B&- 

Bp - 

1 

iH. Sb 

i 

! 2 ' 

i 

! Sc 

1 

August 

gesm 

Gnngoli 

LXXXVI-SELA- 

! 

i 

! 




GINACEiK 


i 





1 Gymnandra 

kunawartnais, llui/le 


( 

i H 

' G"—3" 

B1 

July 

Iffij-hoM, m- 


, 

1 

, 



kas Tab 

LXXXVH—VEH- 







UEN'ACEJE 







1 . _ Phryina. 
lcptoslochya, L, „ 

ll« 

H. 

: 2' 

Pk 

August „ 

Naini Tdl, See., 

2- Lantana. 







alba, \Jilt 

... 

Sh 

4' 

Wh. 

March Ml 

Outtr hills .. 

3. Lippia. 







ntxli flora, Rich. .. 

... 

II. cr. 

l' 

Pi. Br 

March „ 

Kolapathar, &c. 

4 Verbena. 







officinalis, L .. 


II , 

2' 

Li. 

March „ 

Outer hills ,. 

5 Caliicarpa 







macropiiylla, Vuhl, 

1 

Sli. 

10' 

Li. 

August ... 

Outer hills, Bd- 

arbona, Hoxb. 

2 

Tr. 

20'— 30 


Jay ... 

gesar, 

Do. do, 

6. Premna. 







herbacea, ftoxb. 
intu rnpt.i) If'otf. 
baibata, IV’ntf 

1 

2 

3 

II. 

Sh. 

Tr. 

2"—3" 
10'—30' 
25' 

W. Y. 
Vh 

Dh. 

Jay 

Miiy 

Huy ,, 

Sdgeear 

>upi 

1 lift bar, Page- 

icJegrifolia, /.. 

4 

««■ 

J 

IV h | 

... 

snr 

Do. 
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Plants —(continued). 
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i 

zi 

b 

o 
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O 

rO 
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2- 4,000 

R 

... 

i 

Shady woo ls .. 

! 

1—3,000 

R 

It! 

I... 
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4 5,000 

K 


j... 

Wet open ,, 

15—1C,000 


... 

T. 

Damp woods 

6—7,500 

i 

R 
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l —a ,500 

R. 

... 


Wet 

2— 4,000 | 

! 

R. 

- 

... 

Open 

1—6,000 i 

R. 

M 

... 

1 

Do 

1—4,000 ! 

R. 


... 

Do, ! 

1—3,000 J 

R. 

* 

... 

Do. 

3,00(1 

R 

... 


Do 
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It. 
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Forest ... 
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Do 
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4J 

PS 

h. 

CJ 

C 
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E 

ti 
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Q 
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o 


tw 

o 
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z 

'i 

Tt 

3 

o 

s 

“5 

o 


s 
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6 

p 

A 

7. Gindina, 







srborca, Uuvb 

.. 

Tr. 

dl)'—5o' 

Y. 

March ... 

Uliabar 

8 Vitcs 







NciRiii'lu, t. 


«h 

10'—lii' 

Tr- 

A pul .. 

Rbdbnr, outer 






hills 

9 Clerodendrimi- 







iiifuTtnufitiim, L 
gl.'ltll.u, l! u tf 

i 

Sli 

li' 

l’k 

Fthruaiy, 

Hii.il mr 

2 

Sh 

c' 

Sc W. 

March ... 

Kiiini Till, cuter 







in 'Ir 

R* rmititi], Sjirei/i) 

3 

11. 

3' 

Tr. 

Juno ... 

Ilagofciir ... 

10 Holmakioldia 







gnngnnua, Hi l: 

... 

Sh 

15' 

Sc 

December, 

Kdlnpathnr .. 

11. Caryoptens 

Wallielij.ma, Sc/inner , 


Sh 

10'—12' 

Tk. 

Ik biliary. 

Rh a bar, Rage- 

LXXXVIU - -LABI* 






ear 

A’iVK 







1 Geniospornm 
aUukiUIei \vn\, U.iG, ; 


II. 

U' 

Ts. 

August 

Sarju valley ... 

2 Orthosiphon 







vir.Mliis, flenth 
rnbiciiiuiiiR, Meath. . . 

1 

2 

H 

]' 

1' 

Tk. 

May 

August 

Bngc&ar 

Kosi valley 

3, Plectrantlms 







lemifoliup, jlo,i „ 

1 

If. 

3'—4' 

M* 

October 

Bhnhar, Sarju 
valley, 
tffljiii Til 
iota Dun, A I- 

TiiLJO'Mia, tl a ll, 

Coe i s^i, LJuu 

2 

.1 

Sh 

11. 

4' 

3' 

Li. 

L'cbruaiy, 

c irilifulim, linn . 1 
BtT^phuiiiridi.UR, ll’if//. 1 
liurAtAlanvis, 

d 

r, 

c, 1V> 

II 

11. 

H. 

3' 

3’—4' ; 
1'—3' j 

HI. 

\V Y. 
\Yh 

VlIgllRt . . ' 

October ... 

illOlll, 

Minora 

Yiiliiiinnch 
jon valley, 

Mnl'lini, licnlh 
Stri.Una, Heath 

7 

8 

ir. 

4' I 

Li. 

\llRU8t . ] 

Aim ora 
ia'nmimli . 

btrneheyi, Htj-fli 1 

!) 

ii. 

it' J 

Li 

,2\l l Ol'il 

letobor .. Surjo valley .. 
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1'hints — (continued) ■ 


c. 


Forest 

1,500 

Open ... 

1—4,000 

Forest .. 

1.50U 

Woods 

4 -li,5'J0 

Open .. 

3—4,000 

Woods ... 

2-3,000 

Do. ...' 

1—3,000 

Open 

4,000 

Do. 

3,000 

Do. ... 

4,000 

Do. 

1—3,000 

Do. 

G—7, n 00 

Do 

2—0,000 

Do 

5,500 

Woods 

; 8,700 

Woods Sc Open, 

f 6—7,000 

WoodR ... 

8—0,000 

Open 

5,000 

Wet places 

4,000 


G 

I! 


!i mi d- 





a 


O 

a 

“l 

U 

r-i 

t 

it 

•• 


It 

... 

'• 

It 



It 


•• 

It 

... 

... 

It. 


... 

It 

i * i 

■ II 

It. 

... 

... 

11. 

Ml 


R 



It. 

.«■ 


It 

" 


R 



It 


... 

R. 

, , 

, 

U 

— 

•• 

R 



It. 

<« 1 


R 


... 


Remarks. 
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hima'latan districts 


List of Kmnaon 


Kerne. 

•h 1 

a d 

ill 

'Esq 

ai-J 

%£* 

w 

£ 

C 

M 

Zf 

u- 

0 

S 

ci 

O, 

O 

jr 

M 

3 

« 

M 

O 

0 

c 

O 

5 

c 

0 

Time of flowering 

b 

! 1 

3 

4 Cole ns. 

bnrbiuus, Dentil. 


11. 

2' 

III 


lAlmnra 

5. AniE0cM3.ua. 

ca.ru Onus, II nil. 


H. 

1' 


November, 

1 

1 

[ 

Ryns-ghat 

6- Pog&stemon 







plectnmthui'hp, f>e*f 

1 

Sli. 

5' 


March ... 


parvillura, lie dh 

•j 

Sh. 

]<>'—15' 

l’r 

May 

Ivapkot 

7. Dysophylla. 

cruciaU, Ihiah 


II. 

2' 



Alniora , , 

8- Colebrookia- 







Gjjpmitifoha, Sm. 

. 

Sh. 

12" 

Wli. 

March ... 

Hagesar 

9 Elscholtzia. 







polyst&chya, b'ttfk. . 

1 

Sh. 

4 '— 8' 

Wli. 

September, 

Nninl TA1 , , 

triUetdC’llWI, Dentil 

2 

II 

1 ; - 14 ; 

Y 

Angus t . 

Milam, Rdlam, 

dcnsi, Den th. 

.*1 

11. 

1 '— 14 ' 

Y. 

Annual .. 


atroldlifera, Ihnih 

4 

11 

2 ' 

y. 

August ... 


pus'll la, lienlh 

if 

II 

4 "— 0 " 

? 

August . 

Topic] hunga 

tiara, Utnlh 

G 

Sh. 

8' — 10' 

Y. 

Stptembcr. 

Tiinghdai , 

ineisa, {tenth 

7 

II. 


Y. 

All'llRt ... 


piloe.i, /lenih 

8 

11 

3' 

Ill 

October . 

Sarju valley 
tfulat ’ , , 

crislutu, Uil/J. 

0 

II 

3' 

. ( ctulur .. 

gp- 

10 

H 

1' 


October ... 

b'mju valley 

10 PeriJIa. 







ocymoidia, L. 


II 

2' 

Wh. 

August .. 

Bhlibar, Dwfili, 

11. Mentha. 

BjlVtstrlR, l. 

... 

II 

2' 

1 

Pk. p 


STf ti 

12 Origanum. 







normal?, item 

1 

II. 

2' 

Pk. AllLMlSt . 


vulgaie, L. 


11 

2 ' 

l^k. August r( , Milam 

1 



OT TJIK 2JOB1H-WESTERN PROVINCES, 


rlunta —(ijou tinned). 


"d 


Open 


Do 


Forest 
< )pi*n 


Wet, open 


Open 


Open 

Do 

Do 

Do. 

Do. 

Do 

Banks 

Open 

Woods 


Cultivated 


Open 


ta oi 
t* x) 

O' « 

W 


4 - 5,500 


1,500 


1 — 3,000 

3,5(10 


6,000 


1 — 5,600 


0 — 0,500 
12 — 13,000 
10 — 12,000 
8 — 10,000 
16,000 
5,500 
— 0,600 
4 — 0,500 
4,000 
0 — 7,000 
4,000 


1 , 5 — 8,600 


11,500 


fJimd- 

hya. 


R 


, U 

i m 


R 


R. 


Remarks. 


D. 
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Do. 

Do. 


6,900 

11,500 
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HIMALAYAN districts 


List of Kumaon 



1 3 







6 £ 




to 


Name. 

s "3 

i ^ 1 

= S' § 

4-a 

# 

O 

& 

c 

a 

p. 

QJ 

*e 

o 

G 

h 

* 

o 



a ", £ 

b~i 


O 



1 r ^ 

2 

tt 

ji 

to 

'3 

a 

1 

~Q 

O 

o 

0> 

a 

IH 

5H 

O 

3 

13 Thymua. 







Rtrpyllmn, L 
linearis, Benth. 

i 

II. 

4"—5" 

rk. 

A ni'iist .. 

Itnlam, Rsijlioti, 

a 

II. 

4"—5" 

l*k. 

March 

Annul u 

14 Micromeria. 







biflora, I'eii tk. 


II. 

C"— 

Pk, 

August ... 

Almora 

15- Hedeoraa 







ntpaKnsie, Oenih. 

... 

II. 

a' 


August .. 

Almorn 

16. Calamintha 

i 

II. 


III. 

August ... 

Rillnm 

UUll.tUBJL, Ihitlh. 

2,3 

H. 

2' 

BI, 

August . . 

Kami TAJ, 
A lniora. 

17 Melissa. 








1 

II 

2' 

Y. BI. 

June 

Binsar 

parvltlora, Btnlk. .. 

2 

II. 

2' 

... 

August .. 

lldmganga and 
Gun valley 

18. Salvia 








1 

n. 

a”— 12 " 

BJ. 

March . , 

Almoin, Sec. .. 
Dwdli, Dugli , 


2 

ii. 

3' 

III 

June 


3 

H. 

y 

Y. 

August ... 

Niti 


4 

ii. 

y 

m 

August ... 

Naml Till 

plebcia, Hr. 

lauecolaln, 11 Hid. 

5 

ji 

iY 

BI. 

March .. 

Outer lulls .. 

C 

H. 

i' 

III. 

August ... 

Unit nl hiigh ... 

19. Nepeta. 







ruder alia, Jluut. 

1 

H. 

21' 


February, 

Hnrdwai, outer 






lulls. 


a 

II. 

2' 

Fr. 

February, 

Milam, Ritlnm, 

cawpestrta, Benia. .. 

3 

II 

3' 

Pr. 

August 

’Julat 

grac'd itlora, Benih. .. 

4 

H 

1' 

• «* 

February, 

IlnrrBinr 

liovaaituia, henih. .. 

6 

II. 

4' 

Y. 

August ... 

Edlam valley, 

loncupl'-ylla, Benih. . 
c-lliptica, 

6 

H, 

2' 

. 


A'anil Tdl 

1 7 

II. 

2' 

Li. 

September 

Do 

discolor, llny'.c 

8 

II. 

l'-H' 

... 

August ... 

iMilum, Niti, 







Pass 

eupina, Sue. 

9,10 

II. 

H' 

BI. 

September, 

Rdkna 'I iil 

tibclica, Heath. 

n 

II. 

3"—6" 

BI. 

August ... 

Kyiingnr Lnn- 








lougibracteala, Bent! 

is 

1 

II. 

G" 

Li. 

September, Balehha Pass, . 
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Plants —(continued). 


d 

<a 

1 

o 

a 

C 

.2 

"s 

3 

o 

> 

o 

pO 

-a 

4) 

g 

n ^ 
o o 

> M 

O *-3 

s 

Jin 
1a t 

a 

& 

id- 

III 

t' 

a 

■a 

Ch 

Renmiks. 

Open 

] 2—1/1,000 

R. 

l). 

T. 


Do. 

5—0,000 


" 

... 


Do. 

fi—7,ooo 

R 

... 



Wear water ... 

4,500 

R. 


... 


Open 

12,000 

Ii 


• «« 


Do. 

5—8,000 

K. 




Woods 


Ii 


»*• 


Do 

5—6,500 





mm 

4—8,000 

R. 




Open woods ... 

10—11,000 

It 

... 



Open 

7—11,000 

... 

D. 



Do. 


Ii, 

... 



Do 

1—6,000 

Ii 

M, 

... 


Naturalized ... 

4,000 

Ii 

... 

• • » 


Open 

1—5,000 

11. 

... 

»» \ 


Do. 

8,5—12,000 

It 

D. 



Do. 


It. 

... 



Do. 


It 

... 



Do. 

8,500 

R 


• ■ 


Do. 

0,600 

R. 

j 

, , , 


Do. 


It. 

... 



Do. 


... 

1), 

T. 


Do. 

15,500 


... 



Do. 

15—15,500 


... 

T. 


Do. 


... 

• • 

T 



71 
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HIMALAYAN DISTRICTS 


IAst of Kitmaon 



m 

9 






a 0 

H 

i 


.£? 


Name. 

e 1*1 

§ 

~Cu 

O 

is 

<§ 

£ 


,5 3 


O 

o 

*3 


££1 

El 

"5 

9 

o 

a 

0 

-3 


hh 

£3 

a 

6 

H 

A 

SO- Dracocepha- 







lnm 







aenntRoutes, b'dgnr.. 

i 

ir, 

6" 

Y. 

August ... 

Kyungar 

epcciosuui, Hr nth 

2 

ii 

0" 

Ill, 

August . 

Kolnjiuwu 

PA Scutellaria. 

I 

ir 

G" 

Hr 

August „ 

Jfigwnr 


2 

ii 

•1" 

lilc Y 

Minch 

Aluoin 

ungulo*a, a until. 

3 

ii. 

l'—lj' 

Pk Y 

Mnieh . 

AI morn, Kami 
'Ini 

Pp.-— 
repi-ns, Hum. 

4 

ii. 

2' 

Pk 

March ... 

1)0 

5 

u. 

2'—3' 

Pi 

March 

Kota Dim 

prnstrfltn, Jncq. 
g rosea, H'aH 

G 

7 

n 

n 

C" 

a' 

Pr Y. 
HI. 

August ... 
August ... 

Milnm 

(1 agar PnsH ,.. 

22 Brmiella 

TiAK»t>»i L- 


H 


Pv. 

August ... 

Kami Tat, &c.. 

23 Marrubinra. 

lanfttum, [tenth. 


II 

G" 

Hr.? 

August ... 

Shelflliel 

24 Craniotome 

versicolor, Retch, 


IT, 

2' 

Pk, W 

September, 

Almorn, &p. . . 

25. Anisomales- 
ovnta, Rt. 


H. 

2'-4' 

B1 

August ... 

A 1 morn, &c ... 

26 Colquliounia 

Testify, H ’all. 


•Sh 

4'—8' 

Sc 

June 

Nnini Tdl, Gorl 

27- Stachys 






valley. 

eeri cea, Wall. 
fipltnAenfi, UVjM, 

1 

II. 

2' 

Li. 

July 

Almorn 

2 

H 

2'— 3' 

Li 

July 

Nairn Tal 

08' LetmuruB. 
Cardiacn, L. 


II. 

2'—3' 

Wh. 

Juno 

Knini Till 

29- Lmiium 

nmplexicnule, L. 

1 

ir 

0" 

Pr. 

March .. 

Almorn, Knini 







Tal, 

petiolatnm, Rtyie 

2 

IT 

hmSTm 

Wh. 

May 

Knini Tdl, Sd- 







bn. 

rhomboidc-urn, Benth , 

3 

II 


Wh, 

September, 

June 


sp — „ 

30 Boyle a. 

4 

H 


Sngtin-ilco ... 



clegans, 11 nU. 


Sli. 


Br, 

March ... 

Almorn, Knini 




■Ml 

■Hi 


Tul 




OF THE NORTH-WESTERN PROVINCES. 563 

Plants —(continued). 




















HIMALAYAN PIKTIUOTH 


5<U 


List of Kumaon 


Nnmc. 

U 1 

* 5 

■ 

- l’* 

5 o 

l i I 

v T, 

£ 

G 

U 

tf 

*0 

w 

J5 

** 

g 

"E* 

o 

Tr 

•i• 

3 

O 

Pj 

5 

o 

O 

ti) 

.2 

‘m 

o 

k 

o 

m 

Q 

Cl 

S 

£ 

Locality. 

w 31 Bencas. i 







hyraopi folia, Henih 

1 

ii. 

1 ' 

TVIi. 

May 

Bagesar, Ac. .. 
Ilau albngli, Ac. 

ccphaiotcp, Spread ' 

2 

ii 

1 ' 

Wh 

August ... 


a 

ii 

G"— 8 " 

IV h. 

Miiy 

Imoru 

niollissiuin, Hail 

4 

ii 

1' 

Wh 

May 

Almorn, Naim 
Tal. 

32 Leonolis. 







nepotfcfolia, Br. •• 

... 

ii 

2 '—a' 

Si*. 

January ... 

Bhubur 

33 Phlomis- 







macropRyl'a, Wall ■ 

bracteoan, Boy 

|M 

ii 

4' 

Bv Tr. 

August . 

Balnui valley.. 


ii. 

u' 

l’r 

July 

fcjagtia-deo .. 

34 Teucvrm 








1 

yh 

5'—10' 

l’r. 

October 

ftori valley . . 

qiiadtifarium, Ham .. 
KoyKauum, Wall ••• 

2 

IT. 

2'—a' 

Li. 

August . 

Naim Tnl } Ac,, 

0 

H. 

2’—a' 

Wh. 

August . 

Almorn ? 

]a\iini, Don 

35. Ajugfi- 

4 

II. 

i' 

Pk, 

February, 

liumgnngn val¬ 
ley. 

brnetecsw, Bmlh. ... 

1 

II 

a" —o" 

Pk. 

March ,, 

Almorn, Ac. . 

l)ri- 

2 

II 

0"—8" 

Pic. 

M arch .. 

Ilihvnlbagh . 

HO-- 

» 

II. 

2' — .V 

Ml 

February, 

Ivota Hun 

T>«- 

4 

II 

I-J"— 2 " 

Y P. 

May 

Pimliii’i 

Hu- 

5 

II cr 

2" 

... 

May 

Lahti i; 

LXXXIX.—rLAS- 

TA.GlNACHiC. 

1 . Plants go. 







nsintica, A. 

1 

II. 

6 " 


July 

Nairn TUI, Ac , 

l)t>- 

2 

II. 

4"—5" 


J line 

Madhuri Puss, 

Do.- 

3 

II 

5" 


July 

Niti 

Ho.-—' 

4 

II 

I'— 2' 


May 

Naini Till, Ac,, 

Do- 

5 

H 

1 ' 

»•« 

August .. 

Itulnni valley,., 

XC —UYC.TAGIN- 
AUBJB. 

1. BceihaaTiia. 







ep.— 

1 

II. 

2 '—3' 

Pic. 

July 

Joshunnth, Jc- 
1 am. 

pp.-; 

2 

H 

2'— 3' 

Pk 

July 

Tupuhnn 

diffusa, 

3 

II 

2' —3' 

l’k. 

Jimuniy .. 

Knlndlmngi 

SCI.—AMAH AOT- 
aci'JE. 

1. Beering ia- 







Dacca ta, Muq. 

' 

Mi 



[October .. 

Jyuri 
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HIMA’LAYAN DISTRICTS 




List of Kwacton 


Name. 

2 a 

X 

s M 

g ^ o 
'Ego 

.C 7r n 

t <u 

<u ’w'-W 

a 

Ilabit of growth. 

I 

'p< 

4-* 

O 

tL 

*s 

W 

M 

O 

I 

% 

1 

to 

R 

‘§ 

o 

>w 

o 

o 

a 

H 

Locality. 

3 Celosia 


R 





argcnlefi, L. 

... 

D 


Pk W 

Match ... 

K ii In path at, 
&c. 

3- Amaranths. 


I 





spinoaun, L. ... 

i 

I11J 

2' 

Gr. 

August ,. 

Kota, Alinova, 

Ananlnna, flam. 

2 

UJfl 

3' '—4' 

R Y 

August 

Iiiitlii, &o. 

caudiitiiB, L. 

3 

H 

3'—4' 

R. 

August ., 

Alu.oi'«, &e. .. 

4- Cy&thula 







capltntft, Muq. 

1 

h 

3' 


August .. 

Jagcear 

toment<t3!i, Moq. 

2 

Sb. 

G' 

... 

June 

Almoin, &c . . 

5. Eujalia. 







lappacea, Muq. 

... 

... 

• M 

.. 

... 

Knlddhtingi 

6 iErua. 







Bcandena, WVrfl 

... 

n. 

2 r — 3' 

Wh. 

March ... 

Outer li ills ... 

7- Achyranthes- 







8p — 

1 

ii. 

S'—i' 

Wh. 

August ... 

Lolintlial 

RTgtiAc®] i-nm. 

2 

h 

tt* 

■Wh, 

August 

llaualhaglt ... 

afpcra, L. 

3 

ir 

4.' 

Wh. 

August , 

Naiiii TaL 

8 Alternanthera 







smllis, ft.Or. 


II. cr 

1" 


August ... 

Almora , . 

xcn.-CHExnro- 

UUCLiE. 

1. Chenopodinm- 







multiilormn, Moq .. 

1 

II. 

2'—3' 


August ... 

Badarinfith ... 

album, L, 

2.4. 6 


ilSti 

Gr 

August .. 

Toln, Almora, 

pp- 

3 


jjjig 

... 

August . 

Milam 

sp.-- 

G 






Botryu, L. 

7 


Hyil 


... 

Almora 

3. Blitxim. 







vtrgntuin, L. 

... 

n. 

0" 

... 

August .. 

Malaii 









•OF THE NORTH-WESTERN PROVINCES. 

IVtutf* —(continued). 


CJ 

1 

Vi 

o 

ca 

! 

*3 

cf 

6 

<u 

l 

3 

a 

QJ 

jj 

5 § 

^ a5 
c3 « 

3 

Hima¬ 

laya. 

O 

-Q 

S 

n 

1 

b 

a 

In fields 

2—5,000 

li 


•• 

Do 

2—5,500 

R 



Cultivated 

4—9,000 

1( 



Do. 

6—8,000 

R 


... 

Shady 

G—9,000 

B. 



< >ren 

6—7,500 

It 



Do. 

1,000 

It. 

•• 

... 

Do. 

1—6,000 

It 

... 


Shady 

0,600 

It 



Do. 

4,000 

R 



Do. 

4—7,000 

R 


" 

f 





Open 

4,000 

R. 

... 


Do. 

10,000 


D, 


In fields 

6—13,600 

it. 

D 


Do. 

11,500 


D. 

M , 



it. 



Cultivated .. 

6,000 

R. 




Remarks 
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Opc-u 


30.(500 







HIMA'LAl'AN pISTMCTS 


rw'r-s 


Li*i of Kumuou 



|2 J 

- - 






it \ 

a ^ 

s 

* 


s 

M 



| 




* 


Name 

- t‘° , 

Li 



o 



§€5 : 

L-i 

■s 

o 


£ 


■9 7j S 



5* 

£ 

o 

<V 

% 


5 w- 

=3 

a 

ii 

a 

5 

H 

3 

3- Beta- 

1 






3J'(f 

raj-. Dtlcfitnl\s ... 


II. 


... 


Atuioja 

4. A.triplex. 








l 

11 

s"—ii" 


August 

TopUlhnnga 

ep — 

2. 

H. ct. 

3" 

... 

August . 

Milam 

5- Eurotia. 







ceiatoiilea, C.A. Me>j 


Sh. 

u r 

M < 

August ... 

Luptel, plains 
of Gugii. 

6 Salsola 







Kali? t. 

XCIII.-PHYTOLAC 

J 

11 

4" 


Aug net .»■ 

Tianrn 

CACJ3IE 

j 






1. Phytolacca.. 







flecandra, 

SCIV.—PWiYGOSA 

] - 

XL 

l f 

Or 

May 

Bagceur, &c., .. 

CK* 







1, Polygonum- 
mRCropliylloin, /Jan, 

I 

If, 

0" 

Cr 

-Tune 

Pudnfoli, G'fii- 
mi Pass 

Brnnonlfi, Walt. 

2 

JI. 

S" 

Cr. 

SVpfceuibe 

r ,RAlnni, Pin- 






(lari 


3 

II. 

4" 

Cr. 

August . 

Do &c ... 

ririparuni, L. 

5 

II. 

1'-1J 

Pk 

AllgUBt .. 

Biilnm, Lap tel, 

TOT. 

4 

II 

6" 

Pk 

August 

Va 1 1 c*>’ a In 






GugO. 

vat gracilimuin, 

0 

IT. 

6" 

1 Pk 

.Juno 

Eogila 

hornduni, Itoxb. 

7 

II. 

3'—4' 

Pk. 

July 

. Blii in Till 

capitatnm, T)n 
var, pinguc 



... 


l 


8 

II cr 

4" 

Pk 

March . 

. A1 uiera, outer 
lulls 

. Nairn Till, 8cc. 

iKpaiuisf. 

9 

II. 

2' 

Pk 

May 

Hnhmroct-l'hftlun 

, 10 

II. cr 

I'—2' 

Pk Pr 

May 

Kb thi 

Wall. 






perforatum, bleUn.. 

. 11 

II. 

1' 

Pk. 

May 

. Naini Til 

anvp'ctic'iule, Don . 





May 

, 

var mnbigmrai . 

12, 14, 

n. 

3' 

Pk- 


. Do ,KStlii, &c 

yar. oxjpbj'ilum 

. 13 


” 



• 
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Plants —(continued). 


5j 

"3 

03 

'H 

O 

>o 

c 

.2 

K 

1) 

o 

-2 

XJ 

O 

V-i 

3 

• H 

o 3 

c; cj 

'j 

liimii- 

lil’jlt. 

! 

Kemaria. 



'Cultivated 

. 

5J0 

ii’ 

•• 

... 


Open 

15, r iOO 



T. 


Do 

18,000 


I). 



Do. 

15—10,000 



T. 


Do. 

15,000 

... 


T. 


Cultivated 

a—7,ooo 

R, 

... 

... 


Open 

10—12,000 

R. 





11—14,000 

11. 

D 




n,—in,ooo 

R, 

D. 



Open , . 

JZ—J i.GOOO 

U. 

D. 

T. 


Open rocks ... 

14—1G.0UO 

... 


T. 



11,000 

I? 




Near and in 

4,400 

H 

. 



water. 






Open 

6,000 

R 




Do. 

G—11 ,o!j0 

R. 




Forest 

7-8,000 

It. 




Do. 

7,000 

It. 

... 

... 


Do. "* 

G—8000, 

It. 





... 

... 





n 
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lllUXl.WIX niMTRK'TS 


Li'-l i‘f fi Mutton 


Uauic 

$ c 
§£ 

S f _ 

S s| 
111 

' -1 

is 

o 

j- 

tr 

v« 

O 

K 

c 

“f 

r- 

Colour of flower 

t£ 

.5 

V 

o 

» 

o 

» 

s-i 

O 

o 

a 

H 

locality. 

lanigcnin, H. Hr. 

1 

! 






v.ir. uvlicimi 

15 

n 

s' 

Pk. 

July 

Blnra Til, Al- 







morn 

finerI'luui, Ih^'r. 

tG 

n. 

3 ' 

Wli 

May 

rigeBav, near 


1 





N&mi Til 

Posnmh.i, Hum. 

' IT 

H. 

2 ' 

R. 

June 

Ka ni Til, &c,, 

Rlricl'Uji, All 

18 

H 

2 ' 

Pk 

-August 

Muju valley 

IlumtlUmil, Sjmny , 

it» 

II. 

S' 

\VU 

J illy 

lAlnmra 

burbntiiiiij I- 

: au 

II. 

o' 

[ Pk 

Q eh wary. 

llliibiir 

usitulnre, L 







var ihtftbrtim 

; ui 

II er 

r 

! Pk 

August . 

Milam 

[Jrvim lri, Apr t „g 

22 

II. n 

1 " 

Pk 

*5 uy 

A aim Til, Ac. 

lllmbruMes, *'(■»»» 

i a i 

II cr 

1 " 

Pk. 

March . 

Ontii hills 

lyn&JnlMnm, Hum. ,, 

! « 

11 

■p 

Wh 

J unc 

K,um Tnl 

glubruu'i H itiJ 

s« 

n. 

a' 

Pk 

July 

Jk), Kosi n- 


1 





vir 

amphil.nmi, L. 

1 36 


J' 

Pk 

June 

I’D 

picrocarpnui, Wtilf . 

27, 28 

II PC. 

i' - 5 ' 

WJi. 

Aug tint 

Aimora, Nftini 






M-pt ember 

Til. Phtiuli 


polj Rtai'liyum, Wall , 







v nr. ghibrum 

J»2 

ir 

O'— 4’ 

w 

August ., 

j Vishiitigaiign 







1 valley 

vat. puhtsmiR 

•13 

ii 

3' - i' 

Pk. 

August .. 

Hal am, Milam. 

fnnulosum. Mush. 

V4 

Sli 

8' 

I'k, 

May 

'La Ini r, ivathi 

i untilifolium, Huale, 

42 

u. 

>r 

Ur V. 

August 

Hahim 

T.ir oblongum 

85 

ii. 


? 

May 

>1 hum 

chin ease, L 





i 

var. TbnnlKrgia- 

no 

ii. 

I f _2' 

Pk 

M ay 

Nnim Til 

mini. 







var. corymboBuoi... 
Bhcinlc, Hal/. 

3GJ 

ii 

l'—2' 

Pk 

Alny 

Do. 

var txttnuatiun ... 

37 

ir cr 

4" 

Pk 

Augn-'t ... 

Raima, Milam. 

delicfitulutu, AJutn. . 

08 

11 

3" 

Pk. 

Allgllbt ... 

Got lung, Hi- 







lam ' 

bp- 

30 

II. 

J" 

11. 

August 

Purfiking 

einuuttim, Iloyie 






Pass, 

40 

II, 

4" 

Pk. 

August ... 

IJilam, Ac. 

rccuriibens, Hoyle 

41 

II er 

G"- 0" 

Pk, 

Allgimt . . 

Kami Til, 

nmnoiijlari f o 1 imn, 







40 

II 

G" 

Pk 

August ... 

Bnrj iking Piihb, 

AJeiin 

ptrfm.itnm. Jleisn... 







var, glacialc 

4i 

ii 

2" 

Pk 

Argus t 


Imtnilc, Mt mi. 
cog n at mi). Mum 

4") 

u 

3" 

WJi 

August . 

IMlam valley,.. 

vj* ulpislre 

4G 

ii 

13" 

W,Fk. 

August 

Homj.rift 
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Plants —(continued). 


I/iota- J 
lui/a. | 


UciiUTka- 


! g I b 1 $ 
K I « r< 
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marJfLAYAH districts 


LUt of Kumoan 


i 

Kainc. | 

1 

! 

1 

a ~l i 

K 1 

\%\ ; 
£ ^ o , 

z t ■=» 1 
x X 5 

1 

^ i 

O 1 

tx 

o 

■5 i 

r—f 

o 

?/ > 

J 

k 

v< 

o 

5 

§ i 


Locality. 

tortucfiufH, ‘/li'si! 

1 

i 





vai tiKtauum 

17 

ir 

i f 

Pk. 

I Iglifit • < 

Plains of Giigc* 3 


414 

n. 1 

l 1 ' 


Au «’ t 


OIiyiu ,y fifth h 

■ID 

II.ec 

i/r 


Au.'ist . 

Mil alii, iSiti ... 

Fagopyruiiir 







tmiluitun', 211 .c'> 


ir. 

,-j /._*• / 

Pk. 

July 

To'a, Ice 

cyn;o 3 ni '’It. $ . 

, 

ii 

* 

Vk 

Au-rmi. . 

Clitmr, Aln'Oia, 

roti.r’Istnin, /iWj. 


ii 

o' 

VI; 

■Tu’y 

Tola, S.c, 

XI V— ARES'U JJJ- 







ciiiao. m; 







1. Aristolocbia 







saccnta, Huff. 


fj -r 

b'—10' 

l’r B. 

May 

Naini Till, Mil- 

XCVI —ITFEUA- 






dliati Pats 

cia. 







I. Pepcromia- 







rcflivu, L. 

1 

1L 

2" 


Fehiuaty, 

Savja liver. 







Bmsiu, 

Ikynt.uia, Mlq 




• • 

... 

■ 

2- Piper. 







loiigiim, L, 


I:. 

. 


1 

f 

'HieBlnibar ... 

xcvn -L.vunr- 







NEJi 







1. Cirniamomura. 





I 


Tamalii, .\7t 

... 

S 

10 '—12' 

WJi 

May 

Bagc:ar vallc-y. 

2 Mheliilud* 







tKlor.it jp- 111 ) 03 , Wits. 

1 

Tr. 

ao'-ro' 

i Hr Y 

Man'll 

Outer hills, &c, 

V.Uf 

2 

Tr. 

4j' 

] tu Y 

March ,,, 

I >o. ti.tr j is 







liver. 

3. Phcebe. 







lanccoUtn, AVe*. 

1 

Tr 





palliJa, Ntiis. 


Tr 

2d'—;jo' 

IV Ii 

May 

Jiik Puss 
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Plants —(continued). 


d 

ca i 

4-f i 

O \ 

m 

G 

o 1 

i 

5 

o 

° ! 

Z3 

> 

o 

4* 

V 

a 

»»-• 

d 

.2 g 

a 3 g 

t* tu 

O jg 

lh 

h> 

2> 

3 

S 

md- 

m 

b 

a 

1 

Tibet 

Remarks. 

Open 

ifir»oo 

J 

i 

... t 

T 


Do 

10,DUO 

" 


T 


Cultivated 

5—11,500 

II 

i) 


= Pulurjonum No. 20 In Herb S. 

Open 

5—7,000 

K 



and W 

as I’i'/ti'/niu’H Nn. 30 in Herb S. 

Cultivated .. 

7—11,500 

It. 

D 


ninl IV 

r= I'otihii nwwi No, 31 in Herb. S. 

Forest 

0,5—6,000 

It 

... 

• «« 

and W. 

Ticca & rocks 

! 

i 

l a—o.ooo 

R. 




Fovest 

1—2,400 

K 


... 


Do 

3—4,500 

B. 


Ml 

n= c. albijlorum in Herb. S. and W. 

Do. 

1—4,500 

It 




Do 

4—0,500 

It 




Do. 

1 

4,500 

It. 




Do 

,1 6,000 

i H 

1 

i 

1 
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HIMALAYAN DISTItJO'm 


List of Kumaoii 



S i 






Ktunc. 

1' 

C 1 
a >-S 

( -d 

£ 

o 

u 

•4 

| 

e. 

*4 

O 

O 

i 

£ 



g^o 


*** 

O 

<4-4 

O 

"o 



s ^ -? 

►H 

2 

a 

I 

*S 

S3 

3 

o 

“a 

O 

□ 

a 

H 

i 

>3 

4. litBea- 







coiifimiliH, AW* 

... 

Sh. 

16'—20' 

Wh 

March .. 

Naim Till 

Ianrigiimt-n, Net* 




4* < 

1 

? 

ft. Tctrantheia, 







tulliU losa, lliub 

1 





Kom river 

iuuuu]iitaU, Itaxb ... 

2 




March .. 

Outer hills, hri 







] Uigur. 

6 Daphtiidinm 
puicfurriraam, jS'ee-, 

1 




Apiil ,, 

Nunn Till, Bin 







HIV. 

tjifarimi), A'jfS 

2 

Tr 

s«'~flu' 

, 

May 

Soli till valley, 

HP -- 

3 



.. 

May 

Diiisiu - 

XC VIII.—Til VM E- 







LAL'EvE. 







1. Daphne. 







pajwrntea, Walt. 

I 

Sfi 

3'—4' 

Wh 

June 

Naiiii Til, Bin. 







ear, &c. 

olcoi'Ue, L, 

2 

SI). 

4'—5' 

W Y. 

June 

jLlain 

2 Wikatr&mia 







i lfgatu, J/ii»ri. ,, 


Sli. 

G' 

Wh. 

June 

Nniul Til, &e. 

3 Stellera 







contrinua, Ijlgt'ip . 
XCIX EL.EAGN.l- 

... 

II. 

»"-U' 

Pk. 

June 

IJnmpa 

CT.K 







1. Hippophee. 








1 

S»h 

r 

«•* 


Ailiim, plains 

Bailuifulia, Dan 






of Gfige 


T. 

15'—21)' 

.. 

tit 

>«ill j, Gori n. 







VCT 

2. Elaagnus. 







ujnMlitta. 1 hunt/. ... 

1, 2 

« T, 

8'—30' 


\pril „ . 

Umorn, Naini 

1 all folia, L. 

3 


... 

Ml 

... I 

Til. 

Iota Diiu 






or -mi: s' out n- w kst rr\ provinces, 


Of a 


I'lavlx— (eoiitinnt'd). 


Conditions of soil, &c. 

Zj 

> 

2 

« 

o 

vi 

S =1 

^ ZJ 
** 

e: 2 
ii 7a 

flund- 

hii/a. 


Remarks. 

c 

5 

*-< 

b 

a 

-a 

SH 

Forest ... 

G— 7,000 

n 



= Tctrndcnia m Herb. S, anrl W. 



ii. 


... 

~Daphniihun No 4 in Herb. S & 






W. 

Do 

fl.BOO 

K 




Do. «. | 

1, 5—5,000 

li 




Do 

7,000 

K 


.. 


Do . J 

5,000 

K. 


*4» 


Do, 

8,000 

R 




Wooila 

6—9,000 

R. 




Open 

8,BOO 


D 

... 


Woods ... 

0—10,000 

It. 

]). 

- 


Open <. 

11,000 

1 

I). 

... 

= Passerina. in Herb. S. & W. 

Do. 

12—15,000 

l 

n 

T. 


Forest by nrn- 

0,5—9,000 

R 


... 


ter. 






Opm ... 

6—7,000 

R. 


... 


PoiCHt 

2,000 

H 

... 1 

... 
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HIMALAYAN DISTRICTS 


Llftl of Kumaoti 



S.rj 











tr 



ps * 

5 


U 

.5 


Name, 

i 

s ^ 
sH 

n ^ 

5= 

o 

fe¬ 

te 

= 

J 

Hi 

SH 

O 

* 

O 

O 

« 

0 

« 

Vh 

a 

& 

i 

•£ 2 5 

3 

?n 

0 

| 

O 

s 

i 



K 

►—1 

O 

H 


C.- XOH.VN'TITA- 







ce.t: 







1. Loranthua. 







longiflorns, He-,r ... 

1 

Sh p 

3'.-4' 

Sc 

March 

Bhabar >. 

cor.lifo'ma, ll'rt/i. .. 

2, 3 

Sh p, 

4'—li' 

Hr 11, 

March . 

Outer liiUs .. 

pulverulent us 

4 

Sh p 

3'— 4' 

Y. Ur. 

March 

Bhiliai, Bnge- 






iMuy 

j 

snr. 

vestitiiB, H'a//. 

5 

Sli p 

2-3 ' 

11. 

Gdngoli, Nnim- 
Tal 

U^ustTinufi, H’a?/ ,. 

6 

Sh y 

2'—:T 

Sc. 

May 

Ih'Rfsnr ,. 

6p- 

7 

Sh ? 

Ml 

Ml 

... 

Dnnuni ... 

2 Viaeum. 







attenufltum, DC 

1 

Sh. p 

r—s' 

1*1 

J 1111 c 

Bliabar, Gnn- 







goli 

album, i. 

2 

Sli p 

1'—2' 

Ml 

May ,, 

Common ... 

aTUCulatuiu, Burnt. .. 

3 

Sh p 

4"—G" 


May 

Gngar &c 

Bp - 

4 

Sh. p 

1" 

... 

... 

? 

CL—S ANTAL A- 







Oli/E 







1. Thesinra 







multi can! 0 , Is(ltb. . 


II. 

G" 

Wh. 

July 

Binsar, NIti .. 

2- Oayris- 







arbor ea, Wall. 

Oil -EUPHORBIA- 


Sh 

5'—S' 

•• 

March , . 

Kali mat, &c... 

CE-.E. 







1- Euphorbia- 







pilulifem, L 

1 

H. 

3'—32" 

Wh 

Do. ... 

Kalailhungi ... 

ini lieu, Lam. 
Ktraclioyi, Boiss 

2 

II. 

i-i r 

Me. 

August ... l 

Sarju liver .. 

fi.lS 

H. 

<y/ 


do. 

Sarjlknug I’nss 

s\>. - 

C 

n. 

G" 

... 

Do 

Kainali river. 

B y. (E proctra, Bieb't) 

7 

H. 

i;-ir 

... 

? ! 

Laptul. 

? 

BU- 

8 

II. 

1 ~iy 

.. 

June , 1 

Singjari 

cognata, floiss. 

0, 10 

II 

i'-jr 


March ...j 

valiruafc, Nil- 

uepaknala, Boiss 

li, in id 

II. 

i' 


Do. .. 1 


Mudiicni, flois*. I 

15 

ir. 

4' 


Do. ...1 

Nalni T.il .. 

ay- ,.| 

1G 

u. 

8"—4" 


June ... l 

_| 

Janml 
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Plants— (continued). 


6 

*2 

5 

o 

t» 

o 

•3 

8 

IM 

a 

.2 4 

II 

« 

Jltmd- 

laya. 



O 

P 

o 

+-» 

,p 3 

1 

.2 

2 

b 

P 

43 

.2 

H 

Remnrkfl. 

On ulema 

1—2,500 

R. 




On dalbergia ... 

4—5,000 

R, 


, t , 


On trees ... 

1—3,000 

li. 

... 



On quercua 

6—7,000 

a 

Mt 



On trees 

3,000 

R. 


• < » 


? 

4,000 

r. 

• * 



On trees ... 

1—5,500 

n 




On pyms and 
ulnuis. 

3—7,500 

if. 


•* 


On qucrcus 

G—7,000 

R. 


... 


? 

? 

R. 


lav 


Open ... 

G—11,500 

... 

D, 



Do. 

4—6,000 

R. 

... 

... 


Do. ... 

1,000 

R. 




Do. ... 

4—5,000 

R. 


... 


Do. ... 

13,000 

R, 

... 

... 


Do. ... 

15—16,000 

... 

... 

T. 


Do. ... 

• »« 

a 

... 



Do. ... 

0—10,000 

... 

... 


Do. ... 

6—8,000 

it. 

... 

... 


Do. 

5—6,000 

lfi 

m 

*«« 


Do. 

7,500 

E. 


... 


Do. ... 

9,000 

... 

... 




73 
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HIMALAYAN DISTRICTS 


List of Kinncton 



§ k 


- 





§•3 

.a 

4 a 

*4 

fc!) 

P 



3 ^ 

% 

c$ 

i* 

QJ 


Name. 

||I 

tr CJ 

"C z 0 

c3 h .=1 
-gcD, O 

h 

te 

0 

13 

cj 

4 - 

O 

UJ 

‘3 

O 

tM 

O 

1 

f£ 

0 

O 

QJ 

a 

i? 

1 


fej 

W 

a 

O 

H 

3 

ep.- 

17 

n. 

4"—G" 


July 

Riinkim 

Bp-* 

10 

11 . 

1" 

... 

Juiy 

Raj-hoti, Bom- 



H. 



May 

priis. 

BP-- 

go 

1" 

M* 

Champwa 

Roylcana, Bores. 


Sh 

10' 

... 

Maxell 

Sarju liver &c, 

2 Sarcococca 







Balignn. Mull. 

... 

SI.. 

4' 

... 

April 

Naini Till 

3 Buxus 







fiC-nipexTircue, L. ... 

... 

Tr. 

20' 

... 

July 

Rnmni, Bngil- 







wav. 

4- Bridelia. 







gtiptilaxiE), Hi. 

1 

Sh. 




Bhiibar 

return, Spreng. 

2 

Tr. 

25' 

... 

... 

Sarju river 

5 Andraclme. 







cor.lifulia, Mull. 

>*» 

Sh. 

O'—8' 

... 

February, 

Rnmgftnga ri¬ 
ver. 

6- Thyllauthus, 






Urinaria, L. 

1 

ir. 

8"—G" 




Nmiri, L. 

2 

11 . 

1' 


September. 

Bdgeatir 

rtliculatns, Puie. ... 

... 

Sh 


VY. dr. 'AuiriisL 


Nmblien, L. 

*«• 

Tr. 

15' 


Match ... 

Outer lulls, Sar- 

DepalemiB, Mull. 

... 

Tr. 

... 

»' * I 

July 

311 river. 
Bliabar, Sarju 

«P -- 

5 

Sh. 

3'— 4 ' 

* » » . 

filly 

Almora 

B P- 


Tr. 

15' 




Bp - 

«« 

Sh. 

15'—20' 

Y. ] 

tfay 

Bagesar 

7 — Securiaega. 







obovata, Midi. 

»M 

Sh. 

3'—12' 

W. Gt. 

day 

3him Tal, Kosi 

8- Futranjiva- 






valley. 

Roxburgbii, Wall. ... 

9. Dapbuiphylliun 

... 

Tr. 


. 1 * 


.Rabat 

bimalense 

*r* | 

N 

30' 


... C 

Agar 
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Plants —(continued). 


, 







1 

Jliind- 



_T 

Imja 



o 

1 










o 

a 




Remarks. 

§ 

s ^ 





4* 






'O 

a 

ej c* 

S 4^ 

.2 

b 

"8 


u 

w 

« 

« 

£ 


Open 

14,000 



T 


Do. 

15,000 


b. 

T. 


Do. 

32,000 

R. 




Do. 

2—4,000 

li. 

•• 

... 


Tores t ... 

7,000 

It. 




Do. 

8—9,000 

11 

... 

... 


Do. 

1,000 

11. 

nt 



Do. 

3,000 

U. 

... 

M ■ 


Open ... 

8,500 

L. 

... 

*♦* 

siLcpfopus corilijbhus in Herb. S, 
mul W. 

Wet 

5,000 

II 

Ml 

m 


Open ... 


R 

III 

... 


Do. 

4,500 

Ii. 



= Fluqgca No. 1 in Herb S, andW 

Do- 

1—4,500 

11. 

... 


*= Bmblica officinalis in Herb. S. ami 





W. 

Forest 

1-4,000 

li. 


... 

t=J3radlcia ova la iu Ilerb. S.llud W. 

Open 

S,000 

R. 

Ml 


«=PA. tujtipninw, Wall, in Herb S. 




and W. 


2,000 

R. 

*•1 


=* Amsonema in Ilerb S and W. 

Do. 

4,000 

li. 



=»Ghichidum bifanum ? in Herb. S. 





nud W. 

Open 

i - 5,000 

R 

- 

... ; 

ssFluggea Nos. 2 and 3 in Ilerb. S. 
and W. 

Forest 

1,000 

R. 

IR 

III 


Do. 

G—7,000 

Ii- 

1 

■ 

= Goughia in Herb. S and W, 
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HIMALAYAN districts 


List of Kumaon 


Name, j 

Ik 

15 

c 'I 
o.'g" 
a a § 

£ 

T C 

s M J 

■5$ o 

HH 

Habit of growth. 

Height of plant. 

Colour of flower. j 

fco 

.9 

M 

a* 

£ 

o 

a 

■M 

o 

a> 

0 

S 

Locality. 

10. Autlde Bma. 


■ 

» 




diandtuw, ThIosm 

*« i 

B 


... 


Kota Hun 

11 . Jatropha- 


1 

■ 

1 




Cm ca*, L, 

12. Acalypha- 



m 

* " 


Bhahm ... 

calycifornuB, Wight, 

Ml 

h. 

i* 

... 

September 

Dhonpur 

13. Adelia- 







6 P .- 

... 

Tr. 

so' 

... 

February, 

Outer hills, 
Snrjil valley. 

14. Trewia- 







midiQora, L. 


Tr. 

20'—30' 

Gr.Y. 

March ... 

Bhibnx 

15- Mallotus- 







philippinetiEiB, Mull., 

... 

Tr. 

25 ' 

... 

December, 

Sw'jii river ... 

16- mohras* 







cotnmuflifl, A, .. 

... 

SU 

8 '— 12 ' 

K 

... 

... 

17. ExcaBcaria. 







acerilalia, Miilh 

*ii 

Sh. 

4'—5' 

... 

All the 
year. 

Kapkot,Gnngo- 
1 li 

SnBigniB, Aii til. 

III 

Tr. 

20'—30 

Y. 

January .. 

Outer hills, 
Sarju river. 

cm - URTICA- 
CEAv 







1 Ulmus- 

1 

Tr. 

40'—60 


March 

Bhubar 

intcprifnlifl, Uoxb. .. 

11 

Tr. 

30'—40 


February, 

Bilgc-sar ... 

psrvifolla, Jacq. 


Tr. 




Naini T;il 

canipofilne, A 

2 

Tr. 

30'—40 

... 

March .. 

var macropliylln. 

JJ ' »« 

3 

Tr. 

501 

;;; 

April 

Dvrall 

2 Celtis- 







australlB, L. 

2,3 

Tr. 

25'—40 


March .. 

Kota, Nnuiik, 
A! mom. 

cnocnrpa, Dene. 

4,5 

Tr. 

j 20 ' 


March 

Kota, A1 morn, 

1 S,c. 
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Plants —(continued). 


6 

<3 

1*4 

S 

O 

CD 

c 

o 

4* 

•r4 

1 

SJ 

t* 

o 

■s 

Ifund- 
lay a. 

Tibet. 

Remarks. 

Elevation in f 
tile sea. 

W 

t- 

O 

all 

2,51)0 

R. 

... 



Forest ... 

2,000 

It. 

... 



Opeu 

8,000 

K. 

■ »i 

in 


Forest 

2—3 000 

It. 

... 

... 


Do. 

1—2,000 

It. 

■■ 



Do. 

1—4,000 

S. 

- 


«o llottlera in Herb. S. and W. 

Culfci rated ... 

2,000 

R 

... 

... 


Open ... 

3,5—5000 

E. 

it* 

... 

**$Qpium sp. iu Herb. S. and W. 

Do. 

2—5,000 

It. 

... 

... 

= Falcaneria, in Herb. S, flnd W, 

Torest 

1,000 

11 




... 

3,GOO 

It. 


... 


11 * 

7,000 

R. 

• • i 

* 11 



III 

8,500 

It, 


in 


I'odCBt ... 

2-—G,500 

E. 

... 

... 


Do. 

2—5,000 

R. 

... 

... 
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HIMALAYAN DISTRICTS 
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Epicarpus in Herl) S. rind W. 


COO—2,000 
6 — 0,000 


1—5,400 


1—4,000 

3—5,000 


■ F. hrachycarpa, Sfiq. t in Herb. S 
and \Y. 


On rocks 
ForcBt 

Open . . 

Do and 

Forest. 
Forest 
On rocks 


2—5,000 
600—4,000 
500 4,000 


1 — 2,000 

1,000 

2,600—3,000 


0—7,000 



—F. densa, Mig., in Herl). S. & W. 
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HIMALAYAN DISTRICTS 


List of Kumaon 



*4 1 

£2 







« ^ 

€ 

£ 

42 

§ 

Sh 

01 

* 

o 

s 

u 

Q> 

Is 


Kamo. 

1 1*1 
.~ u +» 

fc. a O 

i 

o 

Ck 

«H 

O 

43 

« 

O 

s 

o 

O 

I 



!3 

fcp 

o 

S 



W 

a 

a 

o 

S 

a 

8. Artocarpus. 


- 





Lakooclia, Burl. 

Tr. 

... 

30' 1 —40' 

... 


Near Kota ... 

9, Ui'tica. 







parviflorn, Roxb. 

1, 3, 1G 

IT. 

3'—8' 

... 

February, 

July. 

Patou, Kota ... 

dioicn, L. 

2, 10 

II. 

4' 

... 


? 

lijperborea, Jacqucm., 

4, 18 

H. 

1'—2' 


August ... 

Kyungar 

10. laportea- 







cHtntn, Wall. 

... 

IT. 

3' 

... 

July 

Jnlat 

11. Girardinia- 







heterophylla, Dene ... 

... 

H. 

10' 

... 

August ... 

Pftton 

19. Filea. 







unjbrosn, fVedd. ... 

1 

II. 

1'—2' 


July 

Blnsar 

Scripts, II edit. 

trinerviB, ll'ijftl 

2 

H. 

3' 


Do Gdgar ... 

3 

H. 

n' 

•wii 

August ... 

Kdlimundi ... 

13 lecanthus. 







Wightii, Wedd. 


H. 

2"—-3" 

Fk. 

August .. 

Bamgnnga ri- 







ver, Jagcfinr. 

14. ElatoBtemraa- 







obluariDi, B’ali. 

1 

m 

8" 

I(l 

Juue 

KntliJ, Ldhur... 



... 

... 

... 



var. polyecphalum, 

2 

H. 

1' 

... 

August. .. 

Naini Till, Na- 
mik. 

„ cuspi datum ... 

3 

II. 

1'—2' 

... 

May 

Lfthnr 

divers (folium, Vl'a/2... 

4 

IT. 

8" 

... 

August ., 

Lobnthul 

Slrachcyanum, Wedd. 

6 

H. 

8" 


June 

Tola, Binsur ... 

Bp.- 

6 

H. 

4'-G' 

... 

February, 

Snrju river .. 

15. Ecohmeria- 







platyphylla, Wedd. .. 

1, 2, 3, 6 

H. or 

1'- 10 


May to Au 

Dhakuri-bina- 


S. 



gust. 

yak, Bagesar, 
Sarju river, 
Aluiora. 


mnctopbylla, Don 
ruguloea, H’aff. 

4 

S. 

6'—10 

... 

August .. 

Snrju river ... 

7 

Tr. 

20' 

Wli. 

... 

Ditto 
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Plants —(continued). 


s d 


f* 

.5 

Cy +a 


IJmid- 

Iiiuj 


Sorest 


Open 

Do 

Do. 


Woods 


Open 


3,000 


I i I • I 


7,000 


4—9,1)00 


Woods ...J 5—8.000 

Do by water,' 5—7,r>00 

Woods ...! 8,700 


Dump shade ... 

Wet banka ... 
Do- ' ' 


Dillo 
Ditto 
W o t a li a d y 
rocks. 


forest & open, 


Open 

Ditto 


4—0,000 

7,000 

7—8,000 


0—7,500 
5 —0,500 
4,000 


2—7,500 


2—4,000 

nQO 


R 


2,5—10,000 | R 

! li 

14—17,500 , ... 


It. 


n. 


R. 


R. 


R. 

r. ;... 
it. .. 


K. 


R. 


T 


Remark#. 


: Drtica No 2 in Herb. S. and VV* 


es Vrlica No. 9 in Herb. S. and W. 


s= Ur lien No. 1 in Herb S, and W. 
ail/xitrir No 10 in Herb. S. & VV. 
Urtica No. 17 in Herb. S. and VV. 


.Frocris Nos 8, 4, 8, & fl in ITerb. 
S. and W. 


; Procris No 1 in Herb. R, & W. 

■■Procrts No 7 in Herb. S & W. 

tTiflcrts No. C in Herb. S. and W- 
. Froeri* No 2 in Hoi h, S & W 
Pi-cutis No. 5 in Herb. S. & VV. 
=» UrticO. No. 23 in Herb. S. & \V. 


, Ur Hr a Nos. d, 5 and 20 in Herb 
S. iwwl VT 


,1lD)CQ No, 7 in ITr-rl). S h VV. 
rlhti.a No ;li in IKrb S &• VV 


74 
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mMXLAYAN TUSTWCTS 


List of Kumuon 

















2 ! . 

s 

s 

QJ 

£ 

to 

0 

*G 

a 


Name, 

e 1**5 

£ y 5 
,5 « £ 

M 

to 

•3 

p, 

o 

<§ 

"o 

& 

o 

£. 


,£3 -T* t- 

'r+ Ju. CJ 


Ja 

U) 

» 

o 

<u 

B 

n-1 

rt 


& 

W 

M 

6 

P 

Hi 

16 Ghamabaina. 

■i 






euspidniri, W’edd. 



9" 

Pk. 

Angus t . . 

Moli nrg ii ri, 

17. Memorialis, 

■ 

|;i 




Tuugnatli. 

cilitsris, ITWi/. 

Rl 

111 

H f 

o < 

... 

Baijndili 

18. Ponzolzia. 







ovabfl, 11 «M. ,, 






? 

quuwiuenctvia, B(. . , 

2 

ii. 


... 

August ... 

AluiQTQ 

19. Vniebmnia 







finUsccUB, JJI, 


Sh. 

10 r -~l5' 


... 

BnRCBAT 

20- Debregeasia- 

Yelntinn, 

3 

Sh. 

5'--15' 


August 

Gori river, Sar- 

Uypoteuca, HVId. 

2 

Sh 


... 

Match 

>u river 

Bimgauga t\- 

21 Haoutia. 






vet. 

I'uya, WV.H. 


8k. 

5’ 


August .. 

Sarju vnlipy itt 

22 . Pariotaria. 







dcbilifi, For3k. 

»■ • 

II. 

1' 


September, 

Below Milfim & 

Cl V. —JUfil/ANDA- 






Bftdfti iua tli. 

CUE, 







1- JuglatiB. 
regia, L, 

... 

Tr 

40'—50' 


March ... 

D vali 

2 . EngelUardtia- 







Colcbrookiimn, Lind 

fl p- 

1 

2 

Tr. 

Tr. 

gm 

... 

March ,, 

Kotnjltagcsar. 

? 

CV.—MYRlCACEjE. 






1. Myricft. 







sapid n, Hal/. 

... 

Tr 


*■» 

April 

Suring, Almo- 







ia. 
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Plants— (continued). 



CJ 

t> 

o 

llimd- 




$ 

liw. 



c 

« 

-f-i 

o 





o 

.3 




Remarks. 

J 

C 03 

o a 





'3 

g 

u 

|J 

a +* 

3 

>> 

a 

t*. 

« 

Tibet. 


Wet banka . . 

0—10,000 



■ 

□ [Jrlica No 8 in Herb. S. & W, 

Open ... 

3,500 


... 

«• 



? 

m 



= l/rtica No 24 in Herb. S- & W. 

Open banka ,, 

6,000 

r. 

... 

... 

ss C/rttea No. 10 in Herb. S. &W . 

Forest ... 

3—6,000 

R. 

... 

I 

= Urtica No. 22 in Herb. S. & W. 

Open ... 

2, B—5,000 

R 

... 

... 

a Urtica Nos. 12 and 13 in Herb. 
8. find IV. 

Ditto 

3—5,000 

I?. 

... 

... , 

ss U) tica No. 14 in Herb. S. S/W. 

panics ... 

2—4,000 

R. 


»<« 

= (Jrlica No. 11 in Herb. S. & W» 

Open 

8,500—13,000 

K. 

D. 



Forest 

4—8,500 

R. 




Do 

2—5,000 

It 

i »* 



? 

? 

R. 




Open ... 

6—0,000 

E. 


Ml 








588 


ZfDU’fAi'AN' DISTBIOTS 
List of Ktiuuwti 


--— 

|5 

-— 

” 





§£ 

G £ 

t 

43 

S 

M 

O 

£ 

O 

n 

'u* 

0 


Sfome. 

111 
'C -- e 

l- 

ID 

0 

c. 

*0 

.£ 

4-* 

O 

a 

4-4 

O 

O 

£ 

1 

& 


£ 

R 

3 

S 

R 


a 

P 

CVI -CUX'IILI- 







TEH A 







1. Garpimis. 
TUUlllW, Wall 

1 

'll. 

50' 


March ... 

Naim Tnl, Bin- 

fnginca, Limit, 

2 

It. 

50' 

•• 

March .. 

Nami Till, Bin- 
sai, 

2 Coi7hi3. 







pohirua, 1 


Tr 

5Qf 

... 

May 

(Villi Tongbii- 
ri. 

3- Clnercus- 







peimcarpiiolia, Sm. 

1 

Tr 

100' 


April 

China, Kntlii. 

IanngSnoaa, Dun ... 

2 

Tr. 

40' 


April 

Naim Till,Bin 

dllntntG, Lind]. ... 

a 

Tr. 

60' 

... 

April 

Nnini Tril, Bin- 


4 

Tr 

60' 

«.» 

Match .. 

TJliiqne 

anmilata, Sm. 


Tr 

CO' 

... 

March ... 

l!agepar valley, 

4 CaBtanea 







Jribuloiilcs, A.DC. ... 

... 

Tr- 

40" 


ApgiiBb ... 

Gnitgoli, Ac. 

5 Betulfi- 







Blnjpnttra, IV nil, .. 

1,2 

Tr 

I*. '— 30' 


May 

Chnmpwn, &c , 
BiiiMii, Sami 

acuminata, Wall. ... 

3,4 

Tr. 

40'--GO' 


April 






Till. 

0. AlnuS- 







ntp.-ilonsifi, Don 

... 

Tr. 

SO'—40' 

... 

October ... 

Blnsnr, Nniuj 
Tnl, 

cni.-s.vLicixEA; 






1. Salix 







acutifolia, H itti. 

1 

Sb. 

32' 

... 

... 

Hiiimii, Betnli 







l s flS1 

elcgan?, Walt. 

2, fi, 7 

Sh. 

O'—15 

Ml 

May, June 

Kami Till, Dug- 



Tr. 




li, Ndmilr.Ni- 
ti 

tdm'-prrmn, R?+b. , 

4 

23' 

11( 

May 

Satrail valloy, 

TpuliK'hiuaa, .Indus. 

3, 11 

SIi 

12' 

- 

April ,, 

GfigiU’ ,.i 
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Plants —(con tinned). 


G 


Forest 

Do. 

Do. 

Do. 

Do 

Do. 

Do. 

Do. 

Do. 

So! 

90 . 


Po. 

Do. 


Open 

Forest 


a 

5 _ 

.2 a 

rt u 


w 


7—8,000 

7,000 

7—9,000 

7—11,500 
7—8,000 
0, 5—9,000 

4, 5—7,500 

3— 5,000 

4— 0,000 


11 — 12,000 

0 — 8,000 


4—9,000 

8 — 10,000 

7—11,500 


1—4,500 
5—0,600 


Hand’ 

htyn 


M Q 


It ! ... 

It 
It 

It. 

It. 

H 

R, ! ... 


It ' D. 
H. i ... 


Remarks, 








HIMALAYAS DISTRICTS 


50 0 


List of Kumaon 


Kanie. 

h i 

MS 

a ^ 

*!U 

gtl 

h d O 
rf t- & 
jz _V *-< 

bS-3 

W 

ja 

+» 

St 

o 

t- 

to 

o 

1 

W 

1 

•hi 

O 

j§ 

Colour of flower. 

t 

5 

1 

S3 

o 

o 

1 

Locality. 

GriBCa, Wall. 

5 

Siu 

15' 

... 

April 

flagar, Sarju 
valley. 

Btltrophyilfl, Anders., 

8, 10 

Sh 

3'—I0 f 

... 

July 

llmikim, Raj- 

tindlryana, Wall. 

12, 14 

Sh. 

2"—2' 

*M 

June, July, 

l’imlaii, Bnr ji¬ 
lting runs. 

furcata, Anders. 

C V HI.—G NETA- 
CLVE 

1. Ephedra. 

13 

Sh 

9"—12" 

MB 

May 

Findnri, Bnrji- 
hilng Pass. 

vulgaris, Rich. 

CIX -COMFEBJE. 

1. Cupressus. 



l'—2' 


June 

Pindar 1, 

Milam, Tibet. 

tofulo&a, Don 

2 JimipertiB. 

■ if 


100' 

• M 

February, 

Naim Tal 

cxeelrm, M. Rieb. ... 

1 

T. 

20'—30' 


June 

Milam, Malari, 

recurvn, Don 
vnr. squaniutii, 

2 

Si! 

4' 

... 

Juno 

Dogli, &o 

Wnllieliiann,///. *5" T. 

3 

Sh. 

S' 

■ •1 

May 

Pliuliiri, Mi¬ 
lam. 

Communis, L. 

3. Taxus- 

4 

Sh. 

i‘ 


May ... 

Milam, Rlm- 
kim. 

toccata, L. 

4. Finns. 


H 

50' 

If 1 

April 

Dwd]i, &o. ... 

longifoEin, Roth. 

1 


100' 


February, 

Ubique 

excrisa, Ho If. 

5. Cedrus. 

2 


100' 


May 

Above JqsIiI- 
niatb. 

Deodar a, Loud 

Ml 


150' 

... 

September, 

Jelam ... 
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PI a n t »— (continued). 












ITIMA'LA^AN DISTRICTS 


;i92 


List of Ktimaor 



B 









13 

si 

.1 


Name. 

8 

C3 

t-.'s' 

£ 

o 

u 

tn 

W-i 

i 

o 

6; 

o 

TJ 

=+- 

o 

£ 

o 

b 




a 

S 



1 

a g ■£ 

2 'i. s 

V> 

A 

1 

w 

kli 

s 

© 

3 

1 

1 

6. Abiea- 







tVcWinno, Wall. 

a 

T. 

150 r 

... 

May . 

Cliampwa, 
Du illi 


i 

T 

120' 

, , | 

May 

Katin, Sc 

finntliiiina, IVulJ. ... 

3 

T 

loti 1 ' 


April, 

Above Jodii- 
ninth. 

CX - llYDBOCIIA- 






UIDE/E 







1 Hydrilla- 







vcrticillnin, Kith. 

ifi 

II. 

*»» 

... 


Bliim Tal, Nai¬ 
rn Til. 

% Vallisneria- 

Epirulie, h 


11. 



H, 

Bliim Till, Nai¬ 
rn Tftl. 

CXI - HCITAMI- 






SEJE. 







1. Globlw- 







Dri’tcnBiB, rtazb. 

IM 

H. 

3' 

Or. 

*•4 

Ilyiiri PnBR, Iln- 
ivalligli. 

2. Zingiber- 







capitntuiu, 

chryeal'lhuni, ItOic. . 

1 

II. 

4' 

Y. 

AllRUSt . 

Sarin. valley ... 

2 

II. 

4' 

Y. 

AuguAt .. 

Moliargnii 

S Curcuma. 







lungn, II all. 

... 

H. 

1'— 2' 

Or. 

Allgnat 

Bngeaai* ... 

4- Eoscoea- 








I 

H. 


Vy 

May 

Nami Tal 

li-yh <• 

2 

H. 

•1' ~ 6' 

Pr, 

'June 

K a v i in P a r a, 
China. 


3 

11. 

l'~li 


Juno .. 

Nmni Tal ... 

dfttiur, Am 

4 

II. 

2' 

Y. 

Auguat 

KuliniumU ... 

5- Hefty chinm- 







coccinc-iim, Sa. 

1 

H. 

s' 

S 0. 

Ausu Bt .. 

. Jageaar 

ppicnvum, 

... 




... 

vflr datum 

. 2 

ii. 

6' 

W. Pk. lAugust . 

. Kami Til 

dmsilluruni, Wall 

3 

ii. 

4' 

W- Pk. .'July 

. Near Biigcerr... 

cUlpticum, Sm. 

4 

ii. 

3' 

1 Y - 

jAugiist . 

L’o 
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Plants —(continued). 


d 

"o 

CO 

O 

GQ 

B 

O 

'•5 

3 

o 

y 

§ 

o 

-Q 

« 

W 

o 

■vi 

C 

2 3 

■S “ 

S.3 


I 

Renurkc. 

§ 

S 

K 

b 

Q 

Thick fort fit ... 

9,6—11,(1011 

11 




Do 

7,6—10,000 

u 

D. 

Ml 


Forest ... 

1 a—ii.ooo 


D. 

... 


In w ater ... 

4—6,100 

R 

... 

... 


Do. 

4,400 

' R. 

... 

... 


Woods ... 

4—7,000 

Jl. 

... 

... 


Open ... 

2,600 

It. 


iic 


Banks 

3—4,600 

R. 

... 

l«« 


Open 

3—6,000 

It. 

... 

HI 


Woods v 

6—7,600 

E 


Ml 


Open 

7—11,000 

R, 

... 

!*■ 


On tiees ... 

6—7,000 

R. 


Mi 


Woods 

8,600 

11. 

... 

M* 


Open 

4-6,000 

E. 


... 


Woods ... 

5—6,000 

R. 

»•* 

i'» 


Banks 

6,000 

R. 

. , 

... 


Open 

3—4,000 

R. 

... 




75 






60 i 


SfIM \7.AYAN T DTfiTKICi’S 


List of K mutton 


- - - 

" J 

i 







£ 

g 

sf 


4S 


ti 





£ 

rt 

£ 

U 


Umar. 




e. 


5 



.2 


■ti 

o 

«M 

o 

4* 

o 

>w 

o 

6 




3 

7f 

a 

o 

0 



tn 


i 

H 

o 

P 

& I 

6. Coe his. 





1 

| 


fijireio?i.a, s't/i. 


... 

II. 

3' 

Pr. 

August 

Smjii valley ... 

7- Musa 








eai'inittmi, L, 



II 

U'~ 8' 


? 

Jur in nnJ Ivuli 








fiver. 

I’JvII.—OJiCIII" 
















3'jiirmiii. 








1. OLsioaia 








IriiliEulin, LinJI. 


O 

II. 

A"~V r 


... 

Biu'JiarjBitgcsar, 

2- Erapusa 








poradovii. Until. 


3 

II 

0" 

G. y. 

August . . 

lioLatlml 

3 Dienia- 








tyiiniiroalJichyii./.i/iJ?., 


4 

II. 

1' 

<i. w 

August .. 

J.'gC&M 

4 Lipaiis- 








ncpalttiffiia, Lmdi. 


3 

U. 

8' 


July 

BIubiU' 

5. Thai!fieri a- 








artlcuULtu, iiwtfJ. 


17 

II. 

4" 

PI;. 



irobricutn, 


16 

II. 

r—i/ 

\\h. 

August 

lulls. 

IldUii'imgn ri- 








vi i, faijn, 

6 Ccelogyao 








rlsta, /.i/,til 


14 

LI. 

i'-r 


May 


cri’-liiU'j Ltiuli. 


15 

II. 

F 

\V»i. 

April 

Cliunniii \vat, 

7- BolbophyJIwm 







Ac 

umbJliUura, Lot'll. .. 


l'> 

II. 

4" 



Uiinganga rivcv 

8 Cinliopetahim 








W illi'J ii, Until. 


11 

! it. 

1 3* 



l»a<ctpar vullc-y, 



OF Tin: NORTIMVCPTritls FROVIFOES 


I’hmt-i —(eon Hi) w 1 1). 


d 

-4 

o 

a 

■H 

Q 

(fi 

B 

2 

1 

o 

I 

"3 

« j 

'J i i 

5 ~ i 

pi i 

Uinta- | 
l<iyu 

b i 

c 

K . 

1 

IT 

Open 

?,5Q0 

1 11 


Womb 

0-4,000 

, R- ' 

i 


On tToes 

1—0,500 

R 


Open 

0,000 

K * 


Do 

9,000 

R. 

«“ i 

On trees 

7,500 

R 

• M 

Do 

3—0,500 

R 

... 

Do, 

3,500 

II 

■ 

««■ 

Do. 

3,700 

11. 


Do. 

5,500 

li. 

... 

Do. 

3,500 

Ii. 

■ »* 

Do. 

3,700 

R. 

rt« 



m 


UISrXLATAN DISTRICTS 




9. Eiift. 

cxcavatn r Lmdl. .. ]2 

*1>- 


10. Dendrobium. 

deuutlana, Don 


11- Phaitis. 
albus, Lindl. 

12 Cymbidium. 
gigantcnm, Swartz . 26 

13- Vanda. 




G" Wh. 'August ... Jagosnr 
C" Gr Y. August , . Mohargfiri 


1' Or 


September, 'Jnlnth 
May ,, Jsigthfirm, &c, 

.. Rauignugu river 


i' Wh. 'August . Bagesur valley. 


U # Br. It. October ... Bage*ar valley, 


emtstn, Lindl. „ 21 II 1 q" _ 12" 


14. CMloachMa 


15. Saccolabitun. 


,May „ Dftgeaar, outer 

| lulls 

.. May . Bageear 


H 6 '’ Bk May .. Below Biusnr. 


gut latum, Lind/. 54 jj. 1' p k _ !j n ] y 


... Bugesar, outer 

hills 


16. Aerides. 

a (Erie, WaU, 

TEIUtESTlUAfc. 

17. Eulophia- 
rupratuB. Lmdl. 


H - v p t. July Blifibar, Bfige- 
1 ear. 


^' r p k. May „ Bagesar 














7mu'f,AY.\N T>! STRICT?) 




Jiinl »f Kunwon 



1 2 




1 

£ 



S ■£■ 

H 


+» 

fl 

5 


Same*. 

•3 

O 

v* 

c- 

o 

1? 



111 

V* 

O 

0 

4-* 

Tc 

o 

•*-4 

o 

1 

’H 

c 

G/ 

0 

K 

§ 


k-< 

c 



tj 

hi 

18. Cyrtoptera 







ilav. 1 , Lind! 

2(1 

li. 

2' 

Y. 

July 

Rclw Alnm'n, 

19- CalantliQ- 







pliintatfinca, f-m&h . 

27 

it 

1' 

Pk. 

May .. 

CiiiBar, &c 

20- Orchis- 







ktiiolm, I„ vns. ... 

28 

H, 

3' 

l’Jc. 

June .. 

Kulftra, To1p\ 

31. Gymimfleula, 

CLi'i‘111, J.wll. 

03 

II. 

4” 

rk 

June 


orclii I is, l.imil 


IL. 

l'— 2' 

? 

August .. 

Nulul Tal 

22. Aceras. 







angn«tiMil, Lindi .. 

29 

n. 

4"—0" 

Gr. 

August 

Knim TM 

23 PJatanthera- 







Su-iimiff*. Zindi , . 

09 

ii 

2' 

WJi 

Aittriisfc . 


ohcWiiutu, Lmit , . 

40 

ii. 

C" 

l’k, 

August .. 

Mhmat, ,Tage- 

acuminata, Lvuil ... 

41 

ii. 

C" 

Wh 

July 

s.ir 

A 'morn, TTuinl 

cJmJi'la, Ximll. 

44 

ii. 

9" 

Wli. 

AugUHt 

Til. 

Biigcam, Lolin- 







that 

24- Hemipilia. 

cor-lifoJia, J-tadl 

.17 

it. 

5" 

Pk, 

August .. 

Slmulcvi Teak, 

25 Jori3tyliifl- 







iiillax, /.i mi/. 

32 

ii. 

1' 

Gr Y. 

August 

Nil ini Till, Ildl- 

(Hlyaoirlei, /•!«<//, 

33 

ii 

r—ii' 

Gr. 

July ... 

nm, 

Ahnura 

20- Her mini urn 







pfuu.uifcuni, ... 

couytslnn, had!. ... 

si 

34 

ii. 

ii. 

4" 

8" 

Gr. 

Gr. 

August „ 
August 

Kiifimimdi ? 

Taja 

-—---—.i 




ok rnn NunTn-WTurKnir rnoviKo]^ 


P built —(ponlimiotl). 


u 

3 

> 

a 

Ihmri- 

frn/it. 


M 

O 

« 

5 

1 

o 

a 

Z ? 

5 ^ 

? j 

E 


rH 


' ° 

§ 

4,300 

H. 

... 


Woods 

7—9, OUI) 

ii 

• 


Open 

11.000 

u 

V. 


Do. 

11,1100 

li 



WoOilH 

7—b,f>ua 

1{. 

1 * 


Open .« 

5—7,000 

It 

... 


I)o. 

5,500 

6—7,000 

R. 



Do 

R 



Do. 

5—8,000 

11. 



Do. 

3—5,000 

It. 


... 

Do. 

7,000 

Ii 



Do. 

7—12,000 

li. 


... 

Do. 

4,000 

Ii 



Woods .. 

8,500 ? 

11. 



Open, Wet .. 

] 11,500 


ii 
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HI M A'r. AY AN DISTRICTS 
List of Kumaon 



li 

«'g 

& 

■P 

u 

o 

$ 

|H 

u 


Name. 

W 

ill 

ill 

■£m a 

PS 

l 

l - 

Wi 

•8 

.3 

w 

§ 

o. 

o 

'S 

K 

o 

is 

E*H 

O 

3 

o 

"o 

p 

fc 

© 

os 

15 

a> 

B 

£ 

£ 

r-4 

il 

27- Habeimvia. 

I 






plOTitagitiM. Ain/JI., . 

margin-Ua, T.iniU. .- 
eonimcluuefolin, vail, 

y 


8" 

6" 

n" 

Y. 

Wli. 

August 
August '■ 

August • 

Binsar ... 

Mmora 

HSnigangn, ri¬ 
vet 

intermedia, Hon 



l'—iy 

■VYh 

August ... 

Jagcflar, Naiui 
Til. 

putmalft, Dan 

4G 

If. 

1 ’ — 2 r 

Y. G. 

August ... 

Natoi Tal 

28 Satyrium- 

ncpnlt-nfPi ^on 

30 



... 


... 

29. Cephalan- 
tbera 







acuminata, LtniiL ... 

47 

II. 

0" 

... 

August ... 

| 

Rogilfl, Dudu- 

enslfolia, Hah. 

48 

H. 

V 

... 

August 

Nalni TM ... 

30. Lister a. 







B P . 

40 

II. 


... 

... 

... 

31. Epipactis. 

Diaciostflchya, Lindl., 

50 

II. 

l'— 14 ' 

Y. Gr. 

July 

Binsfir, Nftini 
j Tal 

coiiR.jmiUB, Don 

32. Spiranthes 

51 

II. 

l'—2 e 

Gr. IV 

Mutch ... 

Kapltot, outer 

hills. 

am&nn, Bieb. 

59 

H 

6"-9" 

Fk. 

August 

Naini Tdl 

33 Zetucine. 





| 


sulcata, Lindl. 

53 

H. 

4" 

Pk. 

February, 

Kota Dfin ... 

34. Goodyera. 

marginatn, Lind!. ... 

35, Cypripedium. 

54 

II. 

0" 

Pk 

August ... 

Gogar, Kili- 
tnundi. 

cordigcrum, Don 

05 

H. 

ir 

Wh. 

May 

1 

, Piudar valley. 







OF THE NORTH-WESTERN PHYINCES, 
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Plants —(continued). 


u 

=8 

3 

■M 

O 

3 

o 

•13 

*3 

a 

o 

O 

O 

2 

a 

1 

B 

is 
i t 

6- .3 
aj +* 

S 

Iitmd- 
fay a. 

** 

n 

p 

Remarks. 

i 

« 

6 

Woods 

7,000 

k. 




Open 

fi—7,000 

F. 




Do. 

3—3,000 

R. 


... 


1)0. 

6,000 

E. 










Open and 

G—8,000 

B. 




woods 






Woods and 

11,000 

R. 




open 






Woods .■> 

7,000 

11. 

... 

... 


... 

7,000 

R 

... 

... 


Woods ... 

0,6—8,000 

R 




Open 

3—5,600 

11. 


... 


Do. 

G—7,000 

P. 




Wet 

1,500 

n 

... 



Open ... 

7-8,600 

R. 

... 

... 


Do. 

7,000 

R. 

... 

*»• 



70 









hull lifer, L, 
glabra, Roxb, 

pcjitapliylla, L. 
BajjUtnIn, Raxb. 
qninata, I Vtlll 
dictum, Hoob, 

axvr.-sMi- 

LACLZC. 

1 Smilax. 
elcgaiiH, Wall. 

ap ('Hot'brat.'So 7), 
Vttgiiuua, Dene, 

niaCKlntn, Roxb, 

E p -- 

ovalifolin, Roxb. 





OF T1IE NOHTI1-WESTERN PROVINCE?, 
Plants —(continued). 


d 

'o 

H3 

o 

CD 

o 

+3 

§ 

u 


liimd- 

laya. 

1 

H 

Remarks. 

s4 

E 

3 

W 

; &* 
a 

Cultivated . . 

3,500 

II. 




Open 

11,5 — 15,500 

. 

ES 

T. 


Do. 

6,500 

It 

• ■i 



Do. 

5— 6,000 

Ii 




Do. . 

6,000 

U 




Woods 

3-4,000 

It 

... 

... 


Open 

5—7,000 

B. 

... 



Woods 

3-7,500 

It 




Clpeu 

6,600 

It 




Woods 

1—3,000 

Ii 

... 

... 


Open 

6,500 

11. 




Do. 

5—0,500 

R. 




Do. 

C,000 

11. 




Woods 

2,600 

Ii. 


... 


Open woods . . 

5,6—7,500 

It. 




Forest 

8—9,000 

It. 




Do. 

7—8,000 

a. 

... 
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Open 

Forest 

Do. 


4-6,600 
D—4,000 
1 — 2,000 


K. 

R. 

Ii 






xiijiXlayan districts 
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List of Kimcion 


Fame. 

§ 3 

ef 1 

,5 a £» 

’S = o 
d t-P 

•gx a 

CJ *» 

a 

Habit of growth. 

Height of plant 

Colour of flower. 

6D 

g 

’m 

o 

St 

£ 

<u 

a 

H 

| 

J 

CXVII.-LILLV' 

CEJZ 







1. Xilium- 







gigantcuni, II 'all. ... 


II 

G' 

Wh. 

June 

Xwdli 

Wal I i cliiammij Schultz 

... 

H. 

5' 

Wh. 

August ... 

Aim 01 a 

oxypctuluni, Dither ... 
nepalcmc, Don ... 

•* i 

II. 

H. 

9"—1 & a 

Z'—4* 

Gr Y, 
Wh. 

June 

Juu-C 111 

l’indnri ,,, 

Naim Tnl 

2 Fritillaria. 







cirrhoaa, Don 

... 

II. 

G" —12" 

Gr Y 

May 

Chnmpwa, l’ln- 

macropliytla, Don ... 

... 

n. 

2'—3' 

Rose. 

March ... 

Aimoift 

3 Tulipa. 







Btcllatn, Hool. 

... 

ii. 

G"~18' 3 

Wh 

Feb. 

Almora, &o. ... 

4. Lloyilia. 

Bcrotma, Rdch. 

5 Gagea 

I, 2 

h. 

3"—G" 

Wli. 

May to Ju¬ 
ly- 

Findari Patlmr. 
kori, I3on:- 
pras, Rnj- 
hofci 

lutca, L. 

... 

ii. 

4" 

Y. 

May 

Pindari 

6- Iphigenia- 







intlica, Klh. 

... 

H. 

0" 

Tr. 

June ... 

Ahnora 

7- Gloriosa- 







Biipeibn, l. 

... 

H, 

16' 

Sc. 

Or. 

August ... 

Almorft, Bha- 
bar. 

8. Allium- 







Gr.vMmnum, XI 'ail .... 
Walli rail, Klh ... 

victoriale, L, .. 

i 

3 

n. 

ii. 

ii. 

9" 

l'—2' 

Wh 

Fk 

Wh 

June 

June 

June 

Sing-jari 

China, Rilam, 
Bhisar, Diula- 
toli. 





OF THE NORTH-WESTERN PROVINCES. 


m 


Plants —(continued). 


u 

<3 

g 

2 

3 

.2 

3 

V 

o 

■§ 

3 

>5 

a 

1 £ 

~ a 

« s> 

o5 

£5 

Hima¬ 

laya' 

o 

A 

Remarks. 

n 

•3 

K 


Woods 

7—9,000 

B. 




Opeu 

4—G,0(j0 

11 

... 

... 


Do. 

11—12,50(1 

It. 

.r« 

... 

= Fntill#m ap in Herb. S. St W. 

\YoodB 

7,000 

It. 

... 

" 


Open 

11—12,000 

It 



= Litiuni No. 2 in Herb S & IV. 

Do. 

3 > 5—5,000 

It. 

... 


= LUium No. 2 in Herb S. & W. 

Fields 

3—7,000 

R. 

... 



Open 

11—18,000 

R.: 

D* 

T. 


Open 

11—12,000 

R 


... 


Do. 

1—0,000 

n. 

... 



Do. 

1—6,000 

R. 

„ i 

... 


Wet ... 

11,000 

R. 




Open ... 

8—12,000 

E. 

Ml 

... 


Woods ... 

7—10,000 

E. 

* * * 

... 
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HIMALAYAN DISTRICTS 


List of Kumaon 



s 9 







sc? 







te lL 

-= 

§ 

S 

* 

■g 


Nome. 

f fc s 

Ut 






a ?■ o 







,;uS 

o 




Locality 



JS 

« 

fo 

3 

w 

| 

o 

u 

a 

a 

ej 

ep. (No. 13 Book cat.), 

4 

n 

2' 

mi. 

June 

) 

Sing-inn ...1 

rnbeii b, »StAi ad. 
pp. (No. 15 Boohcat.), 

5 

ii. 

0" 

l J k. 

August ...(Halnm 

G, 9 

H. 

0 n —12" 

B 

June, July, 

liftjhoti, Lap- 






tel, Tii'/ang. 

1incarc, L 



rt , 


August ... 


vjir j'unccuDi 

7 

ii. 

G"-8" 

Pr. 

lisTltas Tnl, 

ellipticniu, H a 11. 

S 

ii. 

0" 

Pk. 

June „ 

Jaliya khaI,Mi- 

gc]ia?iioprnsim], h .„ 

10 

H. 

G" 

? 

July 

Plain of Tibet? 

9. Urginea- 







indiea, Kth. ... 

• «* 

H. 

P*» 

... 


Plaina 

10- Asph-odelus- 







flBtulOSOB, L, 

... 

n, 

Ml 

... 

January ... 

Ilnrdwnr ... 

11. Asparagus. 







asccndeus, Ha zb. 

1 

s. 

6" 

Wh 

Jnly 

Juno ... 


Ifrvisfliiiiufl, S '(end, 
fllicinus, Ham. 

2 

3 

s. 

s 

3'—4' 
3'—4' 

Wh. 

Wh, 

Rdmgnnga river 
Sing-jari, Nd- 

- 






mik. 

12. Polyonatum, 







rmiltiflorum, All 
roBtiiin, Leaf ,,, 

verlicillnlum, All. ... 

1 

4 

2, 3, 6 

n. 

H. 

ii. 

2'—2-3 

2J 

2'~3' 

Wh. 
w, V. 
Wli. 

April 

Duly 

April to 

PflBB ... 
[limkiin 

Nnini TdljNd- 






June, 

milt Kamni, 

Bibiricum, Usd. ,,, 

5 

u. 

3'-4' 

Wh. 

May ... 

Sing-jnri. 
Bdgeaar valley, 







&c. 

13. Thevopogon, 

pjillulua, Maxim. 

111 

n. 

1 r 

Wh. 

May 

Sdmkhefc 

14. Tovana- 







pull id a» RotIi. 

2 

ii. 

S'-3' 

Wh. 

May 


purpurea, Wall. 

1 

11. 

I'-14 

*■ i 

Jay 

Jddliar! Pans, 









OF TIIE NORTH-WESTERN PE 0VINCES, 
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P/nHte—(continued). 


Conditions of soil, &c. 

4/ 

(“ 

O 

S 

** 

s 

'■H 

5 

t- ^ 

O 02 

SjS 

5* +» 

s 

Hima¬ 

laya. 

I 

Remarks. 

>. 

0 

3 

K 

fc 

a 

Open 

11,500 

B 




Do 

12,000 

It. 

Bfil 



Do. 

14—1G/JU0 

... 


T 






„ 


Do. 

16 600 

.. 


T. 


Do. 

10—13,000 

R 

D. 

T. 


Do. 


... 

•• 

T. 


Fields 

],ooo 

K. 


... 

=.Scii/o No 2 In Ilerb. S. and W. 

Do. 

1,000 

U. 

... 

... 


Open. ... 

8—7,000 

R. 




Do. 

3—6,000 

K. 

•H 



Woods ... 

7—0,600 

It. 


HI 


Do. 

7—7,600 

a 




Do. ... 

13,500 


.. 

r V. 


Do. 

7—10,000 

a 


... 


Open ...| 

4—8,000 

B. 

... 

•«* 


On trees „. 

5—7,600 

R, 

... 

«•! ! 

= Chloopsis No. 2 In Herb. S. & W. 

Woods .... 

8—0,000 

R. 

1 •* 


« Snulacina No 2 in Herb S.&W, 

Do. 

0—10,000 

R. 

it. 


aSmi/acinaKo 1 in Herb. S.&W. 









HIMALAYAN DISTEICT3 


GU8 

List of Kumaon 


*—-" 

g a 







5-a 

^3 

a 


th 

n 


Name. 

5 

s 

§ 

si 

Pi 

Vi 

o 

£ 

O 



s-f 3 

4-1 


O 



G *J 

S »■ Q 

•£x "g 
a ~ 

cs 

.a 

fcc 

» 

K 

P 

o 

© 

o 

i 

P 

s 

o 

t-1 

15 Glintonia- 







nlpinn, A’/A. 

... 

H. 

ir 

wii. 

June 

Kul hum 

16- Streptopus 







BimpleXp -Dffn 


II, 

2' 

... 

... 

Rfir Push 

17- Ophiopogon. 

iutcrnicdius, Don ... 

... 

II. 

1-li' 

Wh. 

ilny 

Nairn Tdl, lta- 
tlii. 

18- Biaponim. 







calcaratmn, Dto -~■ 
vnr. HaiailUraU- 
niura, 

G 2 

II. 

2' 

Gi, Y. 

May 

Kdthi? Dw&li, 
limstvr. 

pullum, 5'fliwft.— 
vat patTiflorum ... 

3 

II. 

2' 

Gr, Y, 

May 

Kdthi ... 

10 Tofleldia. 







nepaloiais, Wall. 
ap.<So 2floaAca{.), 

1 

2 

II. 

N. 

8"—4" 
4"—0" 

Wh 

Wh. 

J«iy • 

July 

Patlmrkori ... 
Hnjhutl 

20 Paris 







polyphylla, Si*. 

1 

2 

H. 

H. 

2' 

1' 

Gr 

May 

May 

Naiui Tdl ... 
Nimik 

21- Trill idium. 

OovaniBiium, Ktfc. 


H. 

fl" — 0" 

... 

Mny 

Madhuri Pubs 

CSVlIl.-rONTE- 







EEL! XA GILTS. 







1. Monoclioria 

vnymaia, I'tesl. 

1 

... 

h. 

U' 

Bl. 

July 

AJuiora ... 
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imiALJtTAH BWIMCTS 


List of Kmnaon 


Knrue. 


exix\— commelt- 
UACEjB, 

1 Ccmmelyna. 

BP.- 

lamRalerifus, L. 
oWiqun, I.r mi 
BP- 

conmuims, Kth. 

% Cynnotia. 

liavlialn, Kih. 
criglatu, Kih. „ 

3. Aneilema, 

ii lull Horn, Kih. 

senpillorn, U iyht 

4. Ditiiyrocarpus 
pauuMilaiiis, /foaA. , 

5- Strep tolirion- 

■Vob.feUc, IZdytw 

cxx-JUNca®. 

1- Juncns, 

iriglumip, L. 
sphscc talus, Dene, 

>P- 

Bp- 

casiantuB, Ss», r , 
glaueas, Ekrh, 

t«glunii&, „ 


u 

£ T3 
« 

CZ ■ 

H bi 

1-S5 

|f| 

SE3 

-c 

s 

o 

& 

Ml 

s» 

*4 

1 

tn 

1 

*w 

o 

a 

si 

V 

* 

o 

MH 

o 

>4 

0 

Q 

<5 

Time of flowering. 

Locality. 

I, 4 

ir. 

ir-ir 

HI 

August .. 

Moll a rgtf ri, 
Kami Till. 

a 

£ 

v 

Bl. 

August 

Almora 

a 

u 

V 

HI 

August .. 

Do 

c 

ii. 

i\ r 

HI. 

August .. 

ISainiiri 

S 

n 

\ r 

£1 

August 

Aloiora 

\ 

H. 

3"— G" 

Bl 

August ... 

Nairn Till, Jo- 

gCB.'ll', 

•l 

31. 

9" 

Bl. 

August .„ 

A1 morn ? 


H. 

<5" 

El 

August 

Almora 


ir. 

2' 

Pk. 

August 

Jagesnr. Naim 
Til. 

«»* 

ir. 

1' 

Pk. 

August ... 

Nenr Alniora . 

• ft* 

H &e 

»*1 

Pk. 

September, 

Eliaall river ... 

I 

n. 

S n 

»« 

July 

Kajiioti 

3 

H. 

2' 

• •» 

July 

Laptcl „ 

3 

11. 

6" -O" 

• fti 

July 

£ n r jikung 

Pnsa 

4 

II. 

2' 


July 

Milam, Ed] am, 

5 

11 

2' 


July 

Tola 

6 

II 

S'—S' 


June ,, 

1 

Bmsar, Naim 
Til. 

7 

n» 

2" 

i 

August Bar j i kung 
l Pass. 

i 
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9 


o 

* 

o 

GQ 

C 

m 

| 

§ 

Q 

1 

O 

£ 

C 5 

iQ 

II 

s 

/Ji» |«- 
kyw. 

3 

a 

P 

Ileuiackfi. 

i 

rt 

K 

fl 

Open 

i—n.nou 

« 




So 

I- 5,500 

11 

... 



Do. 

4,000 

u 

, 

* 1 » 


Do 

4,500 

R 

•>. 



Do. 

4,<IU0 

R. 




Do. 

e—8,i'oo 

R 


... 


Do. 

I—0,001) 

II. 

■■ 



Do. 

1—5,000 

R. 


«» 


Do. 

6 0 r 500 

It. 




Hy Wfllct 

I'—4,000 

11. 

•• 

• o 


Opf-UjOiibimliCH, 

0—7,000 

1 

D. 

<•1 


Open, wet 

15,000 

1 


T. 


Do. 

15,000 

, 

«•» 

T. 


Do. 

14,500 

ft. 

D 

... 


Do. 

19,000 

It 

D 

.•i 


Do. 

11,500 


D. 



Do. 

6-7,500 

R. 

... 



Do. 

14,500 

It. 

D. 

... 
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IHM Xl/AYA N' HIST RIOTS 


I At, l of Kumoati 


Name, 

t e 

-= 4" 

l* 
e 1 
si ^ 

i|i 

t £2 

-S 7. S 

U 

o 

tn 

■« 

5 

13 

si 

S. 

"3. 

o 

tc 

c# 

b 

fe 

o 

a 

V. 

o 

I. 

3 

O 

CJ 

Time of lowering 

Locality. 

bpfoiuu^, L 

8 

11 

0" 


Muy 

Ilpwnlbiigli ... 

fp (No. 0 flauk. cat ), 

a, n is 

U 

3"- — IQ" 

... 

Way Au¬ 
gust- 

Biniluri Kftjlio- 
tl, Barjikang 
From 

concinmis, Dun 

ID 

n 

10" 


August 

.liijteBar, Nniui 
Tal 

Fp { —No. 10 Hook. 

12 

H 

8' r 


August ... 

Mi Inm, Bala,iii, 

cal ) 

2. Xusula 







pluo’osa, IT’fjJ /. 

1 

II. 

0" 

Fk 

May 

Mailhari Furs, 

oamprntfjs, L. ... 

3 

II. 

3" 

l’k. 

May 

I)o 

^picata, DU, ... 

a 

II. 

2" 

Fk. 

July 

BoonprsU „ 

CSXI.—AROIDlwE 

1- Arissema 







coitntmn, Marl. ... 

i 

II. 

i'-n r 


May 

Miiillmri Fans, 

spccioeuni, Mu rI 

5 

II 

ir 


May 

Ksit hi 

Con fang uiiuuir, Schott 

0 

II. 

a'—n' 


JllTHJ 

Nnini Till 

curvnnim, Ho-ib . 

7. 9 

II. 

11'—2' 


Jimfi 

Bumpa, Jclam. 

sp - 

fi 

n. 

1'_ 


Wav’- 

Kal In 

Jnetjutuiontu, HI. 

11 

h 

2' 


Jure 

Nnmi Tal, 

Bp ( Wall cat 8330). . 

12 

ii 

25' 

. . ’Jnl/ 

Ilalam, Kilkot, 

ojiibtBCL'iia, Sch. 

2 Saucomafnin 

13 

h. 

2'—3' 


May 

Kathi 

KIlUAtum, Sth. ... 

3 Remus atia 



a f 


July 

Aln'ora, outer 
Mils, 

]Im)kori»un, Sck. 

2 

ir. 

3" 


June 

Kathi 

viyipurn, Sch. 

M 

1L 

l'—2< 


Sejitcmbcv, 

Bagcaav, Bhiui 
Tal 

4 Colocasia. 







•ptuinormii, Seh. 

3 

II. 

l'—2' 


Noptcmbei, 

Altaorn, Garju, 
rivtr 














hima'layan districts 


List of Kumaon 


5- ScmdtipsflS' 

decursivci, Sih, • 
■P- 

6 Typhonrum. 
dtrcrSifolium, Watt. 

7 , Gonatantlms. 

eatmentoauBj Rtaiich? 


cxxn.—TYPIIA- 

CEiE 

1 Typha.. 

elephaitfina, Ho.rb. .. 
CXXIII —LEMtfA- 

CE2B. 

1 . Lemiia 

polyrliiza, L. 

CXXIV —NAIA- 
DEiE. 

1. Triglochm- 

palustre, L. 
maritinium, L. 

% Potamogeton- 

natans, L 
luccns, L. 
rufescenR, Schrad 
cmpum, L. 
pcrfalintum, L, 

petti natura, L. 



H. 30' 

II. 20' 


II. 6" 


II, fl"—3" 




BftiannS 

Snrju river, 
outer hills. 


July ... Iiinsar, near, 
Almora. 


• September, Kalinmfc, Bin- 
Bar. 


S'—10' 


G R. July 
.•> July 


Almora, &c, ... 


T]Hum,Rttj|ioti, 

Rajhoti 


Mini Tal. &c 
Do. 
llajhotl 
Below Almora 
Naim Tal 
Bilim Tal 
Above Milam. 
Naini Tal ..' 
JUjlioti 
Above Milam, 








OF THE FrOETII-WESTEUS FUOYIKCES 










fill) 


IiniA'r-AYAX BifiTJlIOTS 

.List of Kit muon 


Name, 


(.'XXV —ALIBMA- 

1. Alisina 

rcmfouiic, Don 

t’XXVr.-EBIOCA- 

liLE/E 

1 Erl oc anion 

oryzftonim, Marl. 
limilsefnlUim, Mart, 
hcxibiigiilurc, L } 
(<|niniiniiiigulate/) 

sp - 

( XXVII.- CYPE- 
KACFJE 

I. Cares* 

cm Cl at a, Nee*. 
coiuluipntn, Nies 


fllieina. Nee i. 
vnr metogyna 

folinsa, Don 
iiubigcnrt, Don 

WallifliiKiia, Pretc 
ligulatn, Nee s. 
ciirAiulepi'-, Nees 

heimatnstoma, A ees. 
fnsiformis, Nee*. , 
p-ycbroplula, At£i. 
orbicularis, Boon 
Mooreroftii, Lulo. . 

ottfcnra, A«r. 

Bifciitra, Don 

Tar. faaeiculnta . 


X 


Is 

3 "3 
« o. 

j O Q 

: 

; % o 
; s- ^ 

‘ J* 

. ’Jj & 

j 

43 

P 

o 

Eo 

4-1 

O 

43 

s 

a 

X 

Height of plant. 

Colour of flower. 


4 

1J' 

Wh. 

i 

II. 

12" 

Wit 

2, 5 

II 

4" 

Wh. 

3 

H. 

4" 

Wfi. 

4/0 

II 

4"—6" 

Wh 

7 

II. 

2" 

Wh. 

1 


3' 


2 

... 

3' 


a 

... 

2'— 3' 

, 

i 


2' — 3 r 


6 

... 

1'— IJ' 

... 

6 

, , 

i'—s' 


7 

... 

•2' 


S 


i "— 12 ,y 


fl 

Il( 



10 


n y 

, , 

11 


n' 


13 


4"—jo" 


13 


fl"—0" 

... 

14 


ij-i 


IS 

i«i 

1' 


16 


0" 



June 


July 

July 

July 

July 


July 


Jfily 

July 


May 

May 
A uguat 

March 

July 

May 

? 

July 

Mny 

August 

August 

April 

April 

May 


Bftijnfitli 


Hnwnlbdgh , 

Do 

Do ,, . 
... Do (& Mnd- 
hanP ? 

! io,oou ft): 

Hn’walbagh 1 . 


Sliaidevi 
. . Aliiiora,Einssar, 
&c, 

. . lUthi 

..J Do , Binsar,., 
Binsnr Rnlain 
i river. 

Bliabar 
Shaitlevi 
... Niinnk, 

, darn 

I ? 

... Binsar 
Dudutoli 
... Inptcl 

Damchen, nil- 
1 leys of Tibet, 
it. Ralam R, 

... Naim Tal 
Jagtlidna Pass, 


Pin-- 


locality. 
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Plants —(continued). 


o 

o 

o 

§ 

.2 

i 

2 

« 

*a 

$ 

«J-C 

■S 

If 

ll 

fiimd- 

laya. 


Remarks 



.•2 

H 

Open, wot ... 

3,500 

It. 

... 

... 


Web 

1—4,000 

It. 


»* i 


Da 

1—4,000 

It. 

... 

, „ 


Do. 

1—4,000 

It. 




Do. 

1-4,000 

U. 

... 

... 


Do. 

[ 1—4,000 

It. 

... 

... ] 


Woo«lft 

6,000 

R. 

««« 



Do. 

5—7,300 

R 


• * 


Open* near 

7,£00 

£ 

... 

... 


water. 






Open, wet ... 

7,200 

R. 

• <i 



Do. 

75—10,300 

R. 

r« • 



Near water ... 

1,600 

R. 

... 

... 


Oneu 

7,000 

R. 

•4f 

iti 


Do. 

10—12,300 

R, 

... 

... 


7 

7 





Open. 

7,000 

ii. 

... 

««* 


Do., wet ... 

10,000 

Ji. 

ixs 



Do. 

14—15,000 

,,, 


a\ 


Do. 

38—35,600 


... 

7. 


Do, wet ... 

10,500 

R. 


"i 


Do 

0,500 

It. 




Do. 

5,000 

It. 

... 

... 



78 







Gifi 


TTOOlMVAN DISTRICTS? 


List of Kumaon 










i*.S 







lb 

£ 



to 

fl 

■M 


Krone. 

c 5 

«n 

0 

| 

•B 

St 

o 

a 

<M 

o 

Cl 

t; 

0 

« 




*5 

]5l 

u 

9 

O 


•3 




® 

6 



supina, Walt 

17 


3" 


June ... 

Bagdwnv 

Strachtyi, Hoalf. 

13 


1' 


May 

Below Matlhdri 

J'fBriilitckiii h'lh. 





Pass 

10 

... 

G"—0" 


June 

Palhnr-lcon ... 

prJH'iltiita, ft anil 

20 


** 6" 


May 

M.uIJiari Pass, 

Ltliui.umi, Urej 

21 


G" —b" 

*M 

AllgUbt 

JJuiig 

]};u jikang I’nBS, 

irustint i, Until. 

22 


8"- 6" 

>M 

AugSl&t . 

ci sails, /i’ruli 






Dam chon 

23 


n 

... 

August ... 

Bar plumy Pass, 

cuientn, Nert 






1 Inane) ion, vnl- 
Ir.vs of Tibet, 

24 



Ml 

August 

fliujilcang Pats, 

var miiiica 






Dmriebcn, 

25 


r,"~i2" 


August ,, 

Dainclicn 

conophma, hi.tth 

SC 

... 

8" 

... 

August 

Bulcblia I’nBs... 

2 Trilepie. 







Knylrana, A>« 

... 

... 

6" 

I(l 

... 

noli, Knrn&Ii 

3 Elyua. 






river 

FcliamoMcs, C A M. 

... 


G" 


... 

? 

4 Hypoporum 







pcrffrncilc, Nets ... 


... 

l r 

... 

... 

Almoin 

5 Hypolytruns, 







Argentum, Vahl. ... 

... 

... 

r 

... 


A! morn ,,, 

6 Fimibristylia. 







elnctorrhi?n, Ace?. .„ 
cnrupl aunUi, Link. ... 

1 

2 

... 

n' 

... 

... 

A’mom 

Jiigtsnr 

Almora 

I>iin.tti,Jagcsftr, 

palicscim, -\ec3. 
cuuiuiunie, Aik, 

3 

4 

... 

G"—9" 
2' 


Ml 







Lolii-thal, 

7- Isolcpis. 







tnflda, Ntes. 

I 

1 

IN 

G"~ 8" 

... 

||( 

Lolin-thal, 

Kttacoa, LI. By. 






above Jnlut 

Larlaca, 11 Br. 

3 ! 

• •1 

4'' 

Ill 

Ml 

Ncm Milam. 

? 
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Plant# —(contuniocl). 


o 

’5 

gi 

O 

3 

o 

« 

o 

O 

Zl 

i 

© 

.9 

'i 

•** 

t/ 

U 

.5 

S =* 

o a. 

« a 

u 

Hand - 
lay a. 


Remarks. 

B 

'5 

K 

i 

i 

j© 

H 

Open, ■» et , 

3,000 

R 

itf 



Near water .. 

8,01)0 

K 


- • 


Open 

11,000 

R. 


.. 


Do, wet . 

10,000 

E. 




Do 

13,,; 00 

... 

D 



Do. 

14,0—ID,500 

It. 

... 

T. 


Do. 

i 1-1,5—15,600 

ft 

j 

i 

ft 


Do 

14,5—15,500 

It 

... 

1 


Do 

15,000 


D. 

T. 


Near water 

16,500 



T 


Open, wet 

15,500 

... 


T 


? 

? 

... 

*• 

>«i 


Wefc 

4,000 

R. 

... 

... 


Near water ... 

4—5,000 

R 

... 

... 

=Lipocarpka in ITcib S. & IV. 

Open ... 

5,500 

R 




Do. 

7,501) 

It 


i*i 


By water •• 

4,0 U0 

E. 


... 


Wet 

C—7,600 

R 




Do. 

5—7,500 

R. 

Ml 

Mi 


Do. 

12,500 

■M 

D. 

1(| 


? 

? 

It. 

... 

... 
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Himalayas DiSTiticrra 


List of Kumaon 



M I 

£3 














5*3 

M 

J=! 

£ 

s 

U 

CJ 

5c 

.3 

h 

o> 


Niun e. 

ill 

III 

H Li 

Si 

o 

►3 

& 

"£ 

] ® 

'S 

o 

q=s 

Si 

o 

= 

o 

& 

a 

o 

u 

a 

^1 

•w 

1 


w 

tn 

rH 

o 

IH 

o 

A 

8 Scirpns. 






- 

DiiicifmutHR, L. 

1 

<■» 

S' 

• it 

in 

Lolia-tlinl, A1 

pylvaticup, L, 

a 





mora, Sio. 

laeuitiis, L 

3 

... 

10' 

i«i 

hi 

? 

Bliim Tal 

9- Schcemis. 







conipri-gaiis, Pan .. 

... 

... 

G" 

■ o 


Knrnali river, 

10- Eleocharia. 







palustriB? II, Bt. 

... 

... 

0"—12" 

... 

♦ •i 

Jfigesar 

11- Eriophornm. 







comosiun, 11't) //, 

... 

... 

2'—3" 

... 

■ »» 

B h a lj a r, A 1- 







moi a, Iliige- 
8 nr, Bnm- 

12 Cyperus 






gnngn river. 

nn Tula tup, Sees. ,,, 







m mtatuR, Ihillit. 




... 

in 

Lohu-timl 

pumilus, L, 
niTtiis, nets. 

3 


l"-G" 
G"—12" 

... 

... 

? 

Almorfl, 



■ 4 

... 

■M 

Ditto, Naini 

£i airoitis, f uhl. 



r-ij' 



Tdl 

polycUichyiiH, lioltb,... 



... 

... 

Ditto, Siiba ... 


... 



... 

Ditto, Doha- 

ro' nmliis, 1. 






tlml 

c\nlt ititB, lift 


* n 

... 


Ditto 

Crrymbufliie, Haul, 

0 



... 

... 

Ditto. Kaplrot, 

Iitn, L 

10 

... 

2' _,*)' 

«*• 

Ml 

Ditto 

Ditto, Kob} 







fiver, Kami 

jn[o3n® 5 ir ,ihl. 



2'—3' 



Tdl. 

diEtimn, L 

12 

«•» 

HI 

... 

Vlmorn , 


* 

... 

HI 

>11 

? 

lil Kylingia 







KMClllB, M 



, 




munoccplialn, L. 
cylmrlrica, Sees. 

2 

3 

• M 

4" 

r 1 


•M 5l 

J 

hnitlevi 

iigesar 

? 
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Plants —(continued) .• 


o 

'3 

o 

s- 

o 

is 

"S 

Himti- 

tnya. 



m 

O 

a 

§ 

*3 

u 

o 

o 

.2 
§ i 

’■5 “ 

cj u 

H 

& 

a 

*rl 

a 

K 

1 

Tibet. 

Remarks. 

Wet 

3,6-0,000 

R 






li. 

.. 



In water ... 


It. 

... 

... 


Open ... 

16—10,000 

... 


T, 


Wet 

7,600 

II 

... 

... 


Dry banks 

4,600 

it.; 

... 

- 

=Tricbophorum No l & 2 in Herb. 
S. & W. 

Wet 


It. * 


M* 



4—0,000? 

H 

Ml 

.It 


Wet 


R, 




Open, ilry ... 

6—7,000 

11, 

... 

... 


Wet 

6—0,000 

R. 

««• 

... 


Do. .. 

4-0,000 

11 

... 

... 


Do. 


R. 

■ ■■ 

Ml 


Do. 

3-4,000 

Ri 

... 

1*' 


Do. 

4,000 

R, 

... 

«„ 


Do. 

4—0,000 

R 

... 



Do. 


It. 


«P* 


... 


11. 

... 

... 


Open 

7,000 

R, 


Ml 


Do. 

6 — 0,000 

11. 

... 



? 

It. 

••i 

... 
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ni5t.ftA.YiVN DISTRICTS 


List of K uinaon 


ifUHlO. 

Is 

§5 

° H 

C2 ^ 
r< t^5 
£ - ° 

£ T) ta 

^ -i 3 
ci 

^ +? M 

X ^ 

w v_< 4* 

h- 

rC 

-W 

£ 

“ 

o 

£ 

P3 

4a 

§ 

o 

1 

0/ 

H-c 

Colour of floirer. 

l 

'E 

o> 

V 

0 

S3 

m 

O 

a* 

3 

£ 

& 

f 

o 

>4 

14- Maris ctis- 

umlicllatns, T 'uhl. .. 

1 


2' 



Almora 

pnmtiuia. Link 

2 

*■» 

l' 

... 

... 

Do. 

OX A. VIII —(illAMI- 
Mift. 

1 Oryzfi' 

gativn, L. ... 




-01 

... 

Alniorn, &c. 

2 Zea. 

Mays, L. ••• 



i ■« 



Almoin, &c 

3 Coix- 

laelirymn, L. 



4' 

!«• 


Bageimr, Aluao- 

4 Ajoijccm'us- 

J111Yll9, «*’(«. ... 



1' 

■ <> 


ru. 

? 

5. Phlemn. 

alpinnm, L. 

1. 2 

!<• 

n' 

* » 4 


liiilam /41 

5. PhaJaris. 

minor, Relz. 


I»» 

**• 

)•» 


.Sivmorln 

7- Hievochloa. 

Sa^a, 11. Il>. 


r»i 

2' 

» « • 


Pindftri : ahovo 

8. Paspalum- 

Bcrobicalatnin, L. ... 

1 



« « * 


Milnm, 

? 

llojlcanum, iSees, 

... 

lit 

... 

1 > ■ 

... 

? 

Uliculiuo, A'ees. ... 

... 

• •• 

... 


... 

Almora 

9. Milium- 

*t-/Eusum, L. ... 



• ■1 

... 

... 

Mjidhnri PftHB, 
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HlJfA'LAYAK DISTRICTS 


Lii>t of Kumaon 



1.2 







El T3 

u 

* 

g 

u 

% 

fl 

*£ 

o 


Name. 

s|l 

•If! 

e 

*+- 

o 

s 

o 

4-3 

!§ 

1 

« 

m 

O 



& +?■£ 
t* Jj Cj 

w 

I 

to 

2 

w 

| 

6 

Q> 

0 

*3 

o 

10- Digitaria 







*flauguinnlia .. 

1 

... 

2' 



A! mom 

*c<j!]iinutntn, iVt.es. 

2 

... 

M • 

,,, 



*crudtita, iVecs. 

3 

... 

... 

Ml 

l#4 

? 

11. Pankirai. 







*flanilum, Ren. 

1 

Ml 





"’nnUaceum, L. 

2 


2'—3' 




*lEelopnH, j'rm. 

a 

••I 

1' 




“veetitum, Am. 

4 


9' 



Do 

*psilopQfliiim, Trut. 

5 


2' 



JngCBftr 

Almoin, ... 

*fnitm.nlEiccum r lioxb 

6 

••I 

Ml 

... 


12 Urochloa- 







Bcmialata, Kth. 


B 

... 

... 

IM 

Binflar 

13. Thysanolsean. 


§ 





Agrostie, lYees. ,. 

... 

m 

O'—8' 



Hflnignngii ri- 







vct, Kota rt- 

14. Isachne. 






vcr, 

fllbena, Trin, ... 

innricatn, A T ees. ,,, 

1 

2 

ut 

U' 

n f 

... 

... 

lirgaon 

Somosar, near 







Almorn. 

15. Oplis menus. 







Crus-Galli, Kth. 

1,2, 


2' 

»• 1 


Almota., Goti 

*unrtnSatifoliuB, 71. (y 

a, 

3 

1** 

1' 

... 

Ml 

valley. 

Jfigesnt 

16. Pennisetum- 







*lrifkmun, Nees, 
ep.- 

... 

... 

2' 

|t( 

HI 

Almora 

Ill 

m 

U 

... 

• If 

Iclaoi, NJti ... 

17 Penicillaria. 

*6gicata, Lamk, 






Mmia 

— “-- —- i 



— -— 
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If nine. 




e ?§ 

wl^ 

«*S 


18. Sefcaiia- 




- 


glancfl, Beaut'. ••■1 

>cr Hell lata, Benlfi. ... | 

1, 

a, 


2' 

2' 

... 

rM 

it ilme, IM- 

3, 

... 

3' 

... 


rirulis, lleaur. ...j 


... 


... 

»«• 

19 Piptathennn. : 

l. 








• • 

»M 

Boonqiirienm, 
scijiugJurru-, Munro, ... 

a, 





20. lastogrostis. 
niongliolica, Trin. ... 



iy 



21 Stipa- 






pallida, AJvnro 


... 

n # 


... 

22 Aiistidn- 

cyaiiantlia, Nets. 

23 SpovoMua- 

eloiigntim, iWr ... 


... 

2' 

M • 

... 


24 AgvoBtis. 






alba. L 

], 



,,, 


lloyleann, iVees, 

■ 2, 


•• 

... 


eili.itn, Net 1 '. „ 

i d, 

... 

a' 

... 

»■* 

Iloylei, Trtn 

, 5, 

... 

•• 



25 Polypogon- 

uionfipclun^e, L „ 

. 1 

«»• 


itl 


8p.\I' iug.v!p A'res), 

2 

... 

Ml 

... 

If' 

26 Cakmagrosti' 
ncpalennia, iYtfi, ,, 

[. 

- 

a r 




Near Almnva 
Nuini Till 
A1 moi a 
? 


SliPlelie! river, 
? 


fihibcluiam ... 


PlaiiiBof 'fillet, 


Alaiora 


Minora, Jn Re- 
Bar 


{ 


? 

A1 iiidi ft 
Mlum river ... 
UnrjiUttiiffl'afiB, 

Above abJdiAik, 


Bhaluu, below 
Almoi-tt. 
Almoin 


Above Jalnt, 
i Doaii. 



or Tire north-western provinces, 
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Plants —(continued). 


d 

o 

O 

.2 

a 

o 

O 

> 

1 

f 

«w 

d 

c 4 
o “ 

_2 ffl 

ri V 

► ~ 

a 

fit 
la i 

5*. 

a 

'5 

mtl- 

•JCl. 

O 

s 

Rcnmrkfl. 

Open 

1—4,00(1 

R 

lit 

*1 * 


Do, ... 

0,11)0 

n 

- 

... 


Cultivated ... 

] - 0,500 

i? 

. . 

... 


Open ... 

0,000? 

it. 

II V 

... 


Do 

14,500 



T. 


Do, 

14,500 


" 

T. 


I)o. 

14,500 



T. 


Do. 

15,000 


... 

T 


Do. 

4—5 000 

i 

R 



=Chatana in Herb S & W. 

Wet 

fl—7,500 

R. 



= Vi! fit diandra. in Ilcrb, S & W. 


? 

It 




Open 

5,500 

It. 




Wet 

( 11,000 ■) 
l —1,41.500 5 

51. 


... 



10,000 

R. 




Water ... 

1—4,500 

R. 


. . 


Open. 

5,500 

R 

... 

... 


Do. 

7, 5—9,000 

R. 


Ml 



I>26 


him/layan districts 
List cf Kim a on 










.2 











SP 




5 


s 




Cl 



ss 



Waite, 

s « 

M 

to 


© 

53 

a 

52 





o 

*S 

*H 



iT'JS £ 

la 

rt 

3 

to 

a 

o 

•3 

QJ 

3 




H 

►M 

O 

H 

kI 

2Deyeuxia- 
compaCtnj A/unro, A/S 

1 


1" 



V a 1 I e ya of 







Tibet 

saabrcsCtns, A/snra, 

2 

... 

S r 

,,, 


Finijnri, Mil- 

A/5. 






n m 

28- ArundO- 







mndfiga eca ri uisl b, K ih, 


... 




Almorn, Rn- 







moth. 

20 Phvngmites. 

RoTlmrghii, ... 



10' 



Shim T d | , 







Blidhar. 

30. Arundo, 







bcnghaien&iB, fletz. ... 

... 

... 

8' 

... 

<♦1 

Knpkot, Jnlat, 

31- Cynodon. 







DflCtylon, Pen. 

... 

... 

i' 



TheplninB, Sir- 







morn, AN 

32 Eleusine 






mora. 

eoroennn, Per 3. », 

1 


2' 



Aim ora 

*vnr. Btrietn ... 

2 


2' 



Do. , , 

tadica, Guerin, ... 

3 


U' 


... 

Jflk'flav, Almo- 
r a, b c 1 o w 
Jalnt. 

33. Deschampsia. 






ca?BpitoEa, Beam'. ... 


... 

6"—18" 

... 

„ , 

Laptel ri\ T er, 

34 Trieetmn. 






D a 1 c li li a 
Pass 

anrcuni, A 'ees. ... 

s ubapicatum, Bca wv. 

1 

,, 

i'~a' 




2,4,5 

... 

3"—4" 

... 


Dal cl ili a pass, 







vullcya of 

TireaccEB, frees. 

3 

- ■ 

2' 

... 

... 

Tibet. 

Mohargari ... 

35 Amelia. 







eativn. L. .„ 

... 

... 




Almora 
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Plant 5—(continued). 


6 

*6 

o 

a 

t* 

e 

-a 

S3 

•rt 

g 

ihm d~ 
hya. 



5 

Q} 

.2 

■§ 

O 

O 

A 

a 3 * 
a a 
*3 “ 

c3 U 

£5 

w 

£ 

a 

si 1 

b 

fi 

Tibet. 

Remarks. 

Open ... 

15,000 



T. 


Wet 

11,500 

R. 

D. 

... 


Open 

1—5,000 

R, 

... 

... 


Water ... 

1—4,400 

R. 

... 

... 


Open 

1—5,000 

R. 

•• 

- 

ssAmpfiidcnax in Herb, S & W. 

Do. 

1—5,500 

1 B. 

... 

... 


Cultivated ... 

1—5,500 

R. 




Do. 

Open 

4,000 
fi—6,OLO 

R. 

R. 




Do. 

14—16,500 

1 

1 

T, 


Do. 

11—12,000 

■ 

D. 



Open 

12—10,500 

R. 


T. 


Woods 

0,500 

R. 

B 

... 


Fields 

5,600 

B. 

| 

«•» 
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JIIMA'L WAN tllKmiCTS 


List of Kumaon 


Name, 

S h 
■Zr 

f* 

C -3 
§ 

III 

% 2 £i 

£ £ ,§ 
t- .v >- 

c. J. 

"3 

is 

o 

M 

fcu 

o 

2 

a 

K 

4* 

J 

& 

»W 

Q 

'o 

a 

Colour of flower. 

Time of flowering. 

Locality. 

36- Danthonia. 







kashmir ituaa 

1 ,2 

... 

l'~2' 

Ml 


Slilam, Rfilam, 
Niii, near 
Tola. 

37* Poa- 







tibotica, flftinro. 

1 


l 1 / 


... 

Flaiiia of Tibet 

^priitL'naiH, L 

2 

... 

U' 



Do. 

*ltoyleawi, Sees, 

3 

... 

1' 



Kulharn . . 


4 

... 

4"-G" 



Topulliuuga ... 

*var, vtvipara 

5 

... 

G"—fl" 


■ i* 

Do. 

*aunua, L 

6 


0" 

1 It 

, r . 

Kill ham 

■"tWxuQsn, Wuhh 

7 


G" 



I'mdari 

vu. - 

a 

... 

1' 

... 

Mi 

Milam, Jung- 
b mufti. 

stculis, Bkb. ... 

9 

... 

* 

in 

Hi 


’’nemoralis, L . 

10 

... 



,, 


'surutma* Ehr, 

11 

... 



«*■ 

i/TOT^Hsiiti^y 

*alpina, L. ■« 

11 

... 

... 

• M 

... 

Do plaina of 
Tibet. 

nepatcnHis, Wall. ... 

... 

... 

... 

... 

... 


38. Eragrostis. 







llrownei, Nees, 

i, 2 , a 

fM 


|f| 


Sirmona 

cltgautula, Kth. .. 

4 



» » » 


? 

vcrticillata, Nte-t, . 

5 


4' 


■«i 

Hawnlbagli 

nninbilis, Il.Jj‘^1. ... 

6 


1' 



Alinora 

blfurin, W §■ A 
*mt'gastaehya, Link. 

7 


1' 

, , , 


Do. 

8 


2' 

• i. 

Ml 

Do. 

nigra, Ate*. 

9 


2 '—y 

... 


Above Jnlat, 
Kfilim u ml i 
I’nss. 

39 Molica. 







micrantlm, Griczb, 


... 

8' 



Nfti 

vur, unequal is, 

40- Eaeleria. 






cristnta, Pers. 

... 

... 

n r 


... 

N a i n i Tal, 
KiUhi. 
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HIMALAYAN D1STBICTS 


List of Kumaon 


Name, 

Vi I 

% 5 

B rg 

8^ 

bJ 

Ill 

l- *- K 

t 

o 

k 

to 

O 

+* 

s 

rf 

w 

1 

■m 

Q 

§ 

’3 

W 

Colour of flower 

jp 

u 

a> 

I 

o 

o 

S 

B 

£> 

1 

o 

41- Dactylis 







glomcratFi, L, .. 

42 Tripogon 

... 


3' 


... 

N a 1 n i T 61, 
Kathi, Jalat, 
Jhuni. 

Qliformis, A’ees. 

1, 2 


1' 


... 

Ditto, Tliakil, 
above Jalat. 

43. Festuca. 







*elatio r , h. 

3 





mmmml 

sp.- 

• « « 

... 

i' 

... 

... 

Ditto, Kathi, 
&c 

'pumila, I i/i. 

1 

iH 

3" 

... 


Valleys of Ti¬ 
bet 

b P . -- 

a 

... 

3 W 



Ditto ditto, 
Cliorhofii 
Pass. 

sp -— 

... 


li' 2' 

... 

til 

Plains of Tibet, 

44. Bromua. 







giganteus, L ... 

l 


4' 

to 


Dwiili 

eonflnia, iVef*. 

2 

, (i 

2}' 

■ 1H1 


lldlam ,,, 

aivcnsie, L. ... 

3 


IV 

aHT" 


A bi,ve dUimi, 

*tcctorum, L 

4 

... 

1'-1V 

S3 


Milam 

45. Brathypodium- 







Ecabcrritu’Jin, frees. 

... 

... 

i'—iv 

... 

... 

China. Naini 

T41. 

46. Deudro cala¬ 
mus- 







etrictos, A r ees. „ 

Ill 

... 

20'—30' 

to 

IM 

Bliabar 

47 Arimd inaria. 







falcata, ffces 

... 

... 

15' 

I 

... 

Nainl Tal, &c, 

6 p -- 

m 

... 

20' 

H 


Bnnrai, Dudn- 
toli 
















OF TITE NORTir-WESTEnX mOYINCES, 


C33 


Plants— (continued). 


o 

it 

t> 

o 

•3 

11 uni - 
latjo. 



O 
a 1 

1 

-3 

a 

o 

U 

a 

it 

d i) 

Cl 3 

U 

G 

cS 

h 

Q 

+4 

y 

r< 

Remarks. 

Open ... 

G — 8,000 

B. 

... 

hi V 


Roots open 

7—8,700 

11. 

... 

III 


Wood a 

7,100 





Do. 

7—8,000 

ii. 

... 

III 

=. < ?c//'?nf»/ori!s No. 1 in Herb. S. & 

w. 

Open 

33,000 


... 

T. 


Do. 

13—1G,000 


D. 

1 


Do. 

13,000 


A 

| 

No 2 in Herb. 3. & 
W. 

J3y water 

8,000 

u 

m 

1 


Open 

1 .',001) 

ii 


Ki 


Do. 

7,700 

it. 




Do. 

11,000 


D. 

*o 


Do. 

8,000 

u. 


... 


Open weals 

1—2,GOO 

R, 

rtl 

•« 


Forest ... 

G-7,000 

R 

.. 

1 

aLuiioJfia No. 1 in Herb S. & W. 

Do 

8—11,000 

R. 

• M 

B 

ajjudoljit i No. 2 in Ileib. 9. & W. 


SU 
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HIMALAYAN DISTRICTS 


List of Kumaun 


nine. 

*4 1 

i) ~ 

p ■- 

ll 

ill 

>. P o 
ei £ ja 

|’4 s 

B 

Habit of growth, 

1 

& 

O 

Tb 

*s 

B 

Col our ot How er. 

to 

’C 

k 

o 

<a 

O 

u 

B 

ft 

Locality. 

i8 Thamnocala- 
mus. 







Tnlconcri, Munru ... 

epalhifiOTivi, Munr d . 



20' 


... 

Madhuri PrtEBj 

Hugh. 

49. Bambuaa. 



30' 

... 

... 

Ukhimath 

I'alcuncri, Munro 

2 






50 Loliuin- 







*temiilcntiim, t. 

... 


5'—S' 

... 


Sirmoria 

51. Triticura. 






■ 

*rulgarc, ViU, 

* vat vtllcHum 
lonffinrlstatiini 

cammim, L. 

... 

|M 

» *« 

2' 

2-2J 

ly—'M 

S' 

... 

... 

Niti, &c 

Milam, &c. 
Milam, Plaint)} 
'Tibet 
.Vlmora 

52. 

{.cuucoalnlimj, Ktes, 

sp- 

pp- 

53- Elymus- 

1,5 

4 

7 

_ 

2'—3' 

n 1 

n' 

... 

... 

Almorn, Milam, 
Kamdli ri¬ 
ver 

Almora ? 

Co tluug 

■‘sihiriciiH, L. 

n >-— 

4r.systv\chy«s, TViu,, . 

54- Hordoum. 

1 

3 

3 

... 

2' 

3' 

... 


Plains of Tibet, 
Milam, Pimln- 
l'l.TopiclIum- 

ga 

Laptcl 

piatcti'o, l. 

*TUlg(VIV > L. 

55. Hnesitbcn. 

3 

1,2 

... 

li'— S' 
*¥ 

... 


Sliib Milam , 
Plains, Kili, 
Milam, Ky. 
nulling. 

Inirip, RtJi, 

... 

• n 

2' 

... 

... 

? 
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Plants —(continued). 


d 

s 

V 

>■ 

Q 

"3 

flhnd- 
laga . 

1 


o 

to 

B 

O 

a 

o 

O 

a 

£ -J 

0 3 
!T» =1 
? o 

0 

5? 

i 

Q 

I 

15c marks. 

Torcffc ... 

1 

7—8,500 

11. 

... 

... 

=affambusa No. 1 mllerb, S, & W. 

Open woods ... 

4,000 

11 

>!• 



Corn fit Ida .. 

4,000 

15 

... 

... 


Cultivated .. 

1—11,500 

H 

D 



Do. 

11,500 

. 

D. 



Open ,, 

12,o—10,000 

n 

T 

! 

= -lgro)»!nm Nos 2 & 0 in Herb. 

S & W. 

Do. 



... 


= Agrupt/nmi No. C In Herb. S. & IV. 

Do. ,..i 

5—15,000 

15 


T 


Do 

5,500 

n 

1 



Do. 

12,000 

... 

D 

... 


Do. 

15,000 



T. 


Do. 

12—15,000 

15. 

i>. 

... 


Do 

14,500 

... 

... 

T. 


Do 

1-1, “00 



T. 


Cultivated 

1—14,000 

ii 

1 

T. 


Open ... 

1—4,000 

n. 

1 

... ' 

=IIcen;aiihria in Herb. S. & \V. 
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THU A' LAY AN DISTRICTS 


List of ICumaon 


— —r 

% H 




fee 











+£ 


Tt 


Name. 

^ s 

> 

o 

tt 

'P* 

£ 

o 

o 

£ 

Hi 

u 


(- *4 3 

-W 

o 


o 

o 




§ 

i 

s 


ty v -"* J 

ft 

CS 

ft 

a 

Q 

£ 

p 

56. Rottboeilia. 







txaltata, £« 

III 

H 1 

10' 

... 

] 

llilwalbagh 

57 Mauianris. 

graniil.iv Sucti/s ... 

«■» 

Hi 

... 

... 

... 

Almom 

58- Perotis. 







latifolia, Alt. 

... 

• If 

1'—2' 

... 

... 

Below Aliuorn, 

59- Erioriuysia. 

Nnmii'ii, Nees ... 

... 


6' 

Ml 

... 

Sat jit valley... 

60- Sacchartan- 







Ntira, Roth, 

a.fiehmun), L. >• 



3'—4' 
5'—S' 


... 

? 

The plains, Ml- 






morn. 

61. Iuipcrata 







Xucnigil, Beaux,. 

M 


8'— 0' 

... 

... 

Blu'ibar, Mino¬ 
ra, Sliaidevi, 







Siujii valley. 

62. Pogouatlierum, 







polyetacliyum, H.$S 

... 

... 

I' 


... 

S.irju river 

near Aim ora 

63. Eiiantlius 







Tclntiinis, Alamo ,. 

IM 

Ml 

3' 

||t 

Ml 

Almom near 




1 


Jnlat. 

mflpilns, Griseb. .. 

2 

... 

3'— 4' 

... 

... 

Nairn Till, Gil* 






gar pa=B 

JaCquemontiip Munm 

i a 

... 

O'—4' 

... 

... 

Above Kota, 
Ramgangftii- 







vc-r. 

*rufua, Nces 

4 


2' 

Ml 

1 n 

Below Joint ... 

*1?"- 

5 

... 

3' 

... 

1II 

Almom, above 






Jnlat. 

64- Eulalia- 

j 






ncpniejiHS, Triii, 

•1 - 

1 

... 

2' 

... 


Naini Tnl ... 


OF TIIE NORTH-WESTERN PROVINCES. 


I 3 Units —('’Oil tinned). 




1—d,500 , R. 


1—4,500 I R 


4,500 i R. 


3—3,100 | R. 


=Saccharvm No. 1 inlleib S & \V. 


Cultivated .. 


? R, 

1—5,000 11. 


= Erfanthta No. 1 in Herb. S.& W. 


1—7,200 R. 


1—4,000 R. 


c—c.ooo 


U=PoW«ta No, l iallerb, S, & W. 


„ 2,5—5,500 


5,000 

5—7,000 


7,500 ! R. 











HI2U'LA7AN DISTRICTS 

List of Kumaon 


66. Pollinia 
Lehmann i, foes 
66. AntMstiria 

am 111 ci a, foes 
ciUatsi, £/. 

67- Androscepia 
gigantca, firogn 
68- Apluda* 

aristala, L. 
tat.- 

69 Eatiarotherum 

limceolatmn, foes 

Bulnnaticum, AtvS ... 1 

plumbeimi ... j 

malic, foes 

70- Hologamiuin 

nervosum, A'cm ■. 

71. G-ymuandropo- 
goa- 

aimulatimi 

tl |BtO ... 

72- Anathermu. 
imiricatiini, llenuv. .. 

73. Soi-gliuvn, 
nmticum, Nee* ... 

hiilcpenae, Ptrs. 
viilgurc, 1 ‘vrs. ... 

74 Hetcropogon. 

contoTtiis, Nets 
inclaiiucarpon ... j 




Almom, nc nr | 
Jalut. I 


Almom, below 
Jalut 

Alwve Jalut ,, 


Kota, Almora, 


... Almora 
Do 


Below Almora, 


[Below Almora, 


,,, iKuHdhiingi 
Above Jnlnl 


,,, Blidbar 


Bilge-nr 
. , Blidbar 

,,, Almoin 


Almora 

Do. 






of tiii: sonTtf-wrsTEiis provinces 


039 


Plants —(eontinuod). 


Conditions of soil, &c. 

> 

e 

Cl 

J 

1 i 

ci ij 

O TJ 

s 

Hi in d~ 
lim. 

+3 

Remarks. 

& 

1 

» ! 

Open ... 

(3,500 

It. 




Do ... 

4—5,100 

It 

ill 

... 


Do. 

7,500 

R. 1 

>« < | 

i •" 


Do. 

7,50U 

B. 


... 

=A>ithestu i'i No 2 inllcrl), S,& W. 

Do 

1—5,500 

E 

K * 



Do 

6,500 

It. 

... 

... 


Do 

4,500 

E. 




Do. 

4,500 

It 

... 

Ml 


Do. 

4,000 

It. 

• • ■ 

... 


Do 

4,500 

It 




Do. 

1,000 

R. 


Ml 

zsjApncneU in Ilcrb S & 17. 

Do. 

7,5 U0 

It 

... 


=.-1n dropo'jan No. 1 . in Herb. S. & 






\Y. 

Do. ... 

1—2,000 

It 

... 

... 


Do 

a,000 

E. 




Do 

1—»,<)00 

It. 

<»• 

... 


Cultivated 

5,000 

It 

Ml 

Ml 


Open ... 

1—C,000 

R 




Do. 

5,000 

1 Rl 

... 
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HISrXLAYAK DISTRICTS 


List of Kamaoii 


Name. 

V* 1 1 

s S 

r- 

c i 

H >> g 

u o 

JZ *-< 

s 

Habit of growth. 

- 

| 

■p. 

% 

♦3 

th 

3 

a 

Cl 

i 

‘o 

y 

M 

6 

Time of flowering. 

Locality. 

75. Andropogon- 







pachnode?, Trii i. 

3 

»»• 

5' 


... 

Adhbadri, &c. 

'In anmeusa, Itnxb. 

7 

... 


... 

... 

Bhdbnr and 
loir valleyB. 

76 Cymbopogon* 







ilibtans •• 


... 

3'—4' 

... 

Hi 

N a in i Till ... 

flidniba, flan i. 

• 


3'-4' 


... 

Kiliuiath, Nai¬ 
rn Tdl 

laiugcr ... 

... 

... 

4’ —S' 

I** 

Ill 

K&lapntliRr ... 

77. Chrysopogon- 




, 



jnontamw, Trin. ... 

7 

Ml 

3' 

... 


Almom? .. 

fscrrulatus, Trin, ... 

1 

II* 

2—3 

,,, 


Almorn, 

Ctrrultiia flees 

2 


2 f 


... 

Do. 

Gryllua, Trm, 

3, 4, Ji, 


3'—4' 

... 

»H 

China, Binsar, 
Baton. 

villosug, i\eca 

6 

IM 

n’ 

... 

... 

Below Jnlat 

78. Garnotia. 







polygonoidc-H, \Vnjht, 

... 

■ II 

... 

HI 

HI 

Near Jalnt .. 

79- Ischaoraum. 







fipecioeum, flees .. 


*►» 

a' 


IH 

Almova .. 

var.— • .. 

80 Spodiopogon 

*•« 

• ■I 

2'~2i' 

! 



Naim Tdl 

nngusti folios, flees „ 

... 


;■ 2 r 

... 


jNaiiii Tdl ? .. 


I find tlic following note by Hr. C B Clarice at the end oE his US. list 
unenual, I have turned over the bundles marked “End Or” or ” Cosmopoli 
liave been worked hy Gen. Munro, some are passing tlirougli Jus liftnda, some, not 
large residuary bundles marked w spp ” nnd in tiiese sometimes tlie Stijichcy 
many other cases where the Stiach and Wtntcrb plant is found in a particular 
since the ticket was put on, and it may have bc-cn hastily sorted into the bundle 
very partially renamed— 'J'riticum seems not to have been touched since the list 
Even where the genera have been thoroughly worked and written up.it would 
part of Bamhu'iU) sp 2.,into Bamhusa, part into Thaitnu/calamns, but it would 
w ere not cut by btraelicy from the aamc plnut. 

Kew, Uth Aol ember, 1879. 

The names which arc not included in Mr. Clarke's list are niaikeil with nn neto¬ 
rn unioned, he did not come across in the Kew Herbarium, 
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Plonls —(continued). 


Condition of soil, &c. 

ZJ 

> 

3 

** 

C J 

ZJ 

a 

1^ 

Ci it 

\> J3 

O y* 

Ih 

lai 

>> 

.3 

'ltd- 

/*■ 

b 

Q 

0 

& 

Remarks, 

Open 

2-4,300 

ft 


l«l 


Ho. 

1- —4 DUO 

It. 1 




ho 

4-8,000 

It. 1 


l l < 

BsAfldrnqoton No. 2 in Herb S. 






it W. 

Do. 

Q— 8,000 

H. 


... 

e= Antfr.'pogon No. 4 in Herb P. 






& W. 

Do. 

2,5(10 

It 

IM | 

1 •» 

nAftriioputton No. 5 in Ilerb . S 






& W. 

Do. 

5,500 

R. 



Bs^Hd/apnjon No, € in Herb. S. 






& W. 

Do 1 

5,.100 

R 

1 • • 1 

»»r 


Do 

5,500 

K, 




Do. 

5—8,700 

It. 

... 

... 


Do. J 

5,000 

B. 

• M 

... 


Do, 

7 QUO 

R 



=Nqv. CJenuB near Polypo$on in 






Ileiti. a, & vr. 

Do. 

5—8,000 

It. 




Do. 

5,0 UO ? 

It 

... 

... 


Do. 

C,00D 

It 

•• 

... 



of grasses of the H ami W Herbarium “ The above reduction of the Grasses is 
tan,” not any others (in general) The grasses me in various states \ some 
yet touched, or at all events not yet written up. To many of the genera nrC 
mul Wiutirhnttom tickets uinain In this case they cannot be reduce 1, hut in 
bundle (with a name outside) there Is no sign that the plant has been examined 
merely ns being “ utter ujjinej’' from these vmiotm cauec-s tlie grasses m e only 
wan made, Why I found all the Er«grcsiis and aery little of the Pna I cannot guess 
take n long time to vciify tho specks carefully s thus Gen Munro has soiled 
nevertheless take me some time to assure myself Hint the two pieces of No 3 

C B. CLARKE. 

risk. Auiongat these arc no doubt several, such as from the various couscb above 

j. f. r>. 


81 




Name 



CXXX—1'ILICES* 

1. Gleiclienia. 

linearis, C. D. Clarhe, 

2. Woodsia* 

elonga(n t I loch. 

kmo^a, Wt, § Baker... 

Bp.-- 

3. Ticksonia- 

append iculata, Wall. 

4- Hymenophyl- 
lam- 

esflcrtum, IValL 
pulyanthiiB, Swartz ., . 

5* DaYallia- 

polypodioldea, Den 

cliIncnHifl, Stctirlz. ... 
niombr.nrulo'ui, Wall. 
pulclira, Don 

immersa, Wall. 

B. Cystopteris. 

faragilia, Senth. 

?■ Adiantiiin- 

Capillus'Vcttcris, £. ... 

venue him, Don 
pedatum, L. 

ciuJatnni, L. ... 

rar rlmophorum .. 

lunnlatnm, Bunn. ... 


S' —3 / 

... 

... Ramgangn val¬ 

ley, Sc. 

6"— 12" 

... 

... Ivnlimundi, 

Bngdunr, 

2" 

•M 

in Pimlari ... 

3"— 4" 

f,< 

... l’indar and 

above Namik. 

D f 

9*4 

... Gori valley, 


l'_2' 
G"—12" 

i’-w 


Mndhiri Pass, 
Dwttli, Niynik, 


Ramgangrt 

river. 

Bdgesitr ... 

Molmrgdri 
R u m g a n g a 
ri ver, Blnsar. 
Bmsnr ... 


Topidlmugft, 

Saiigchd. 


Jagtliuna M , 

Nmni Till, &e., 

BsrAli, tilng- 
jari. 

Ragmnr, Plinr- 
ka, 

Jngtlidna, Bin- 
sar. 

Sa’rj u river. 
Bhini-Tnl 


* TIicbC Jure been arranged as far cs possible In accordance with Mr. C. B. Clarke’s 
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Plants —(continue 1 cl). 


Conditions of soil, &c. 

a> 
l * 
o 

►D 

« 

*S 

a 

Is 

k- * 

~ ** 
w 

fhnid- 

hya. 

4 

5 

ItemnrkB. 

§ 

1 

5? 

o 

1 

Open ... 

3-6,000 

1 

R 




Forest 

8,000 

R. 

... 

... 


Open 

19,000 

It. 

(<l 

Ml 


Do. 

11 — 19,000 

It. 

... 

... 


Shade ... 

5—7,000 

It. 

... 

... 


Wet rocks 

8,000 

It. 




Trees and rocks. 

8—9,000 

It. 

... 



Hanks ... 

2,500 

R. 

n* 

■ I* 


1)0. 

3,000 

It. 




Bo. 

6,500 

It. 


... 


Trees .. 

4,5—7,500 

It. 

... 

... 


Rocks ... 

6—7,000 

R. 

... 



Do. 

14—15,000 

... 

D. 

T. 


Rocks near wa- 

3—5,000 

R. 




ter 






Forest 

6—8,000 

R. 

Hi 

*•« 


Do. 

9—10,000 

It 

•• 

... 


Ranks ... 

3 — G,500 

R. 

... 

Ill 


Do. „. 

4—8,000 

It. 

... 

... 


Do. ... 

3—4,500 

It. 

... 

... 



recently published “ Review of the Ferns of Northern India.’' 


J. F. D. 







jmrA'LAYAN DTSTMCTS 

List of Kumaon 


8. Cheilnnthas. ] 

IarinosQ, Kitulf. •■> 

sp —— **• 

Bp.-— 

9 . Oayehimfl* 

jnpoiiiciim, Kunee ••• 

rax. umUisecta • *•1 

10 . Cryptogram- 
me- 

eriBpn, It 2 ?r. ... 

11 PellEsa- 
cnlomelanoH, Link. ... 

12. Ptaris- 

pdlncuH f’leil. ... 

Tar. fitc-nopliylla .. 
creilcn, L, . 

longifolin, L. 

ipudriaurito, listz. ... 

sp.—* 

Wallicliiflnfl, Agunlh, 

13. Woodwardia 

l.ldioans, Smith 

14- Asplouitua | 

Nidus, L. ... 

cnfiforme, Wall. 

ftltcmana Wall. ... 

pcptinlrlouale, L, ... 
vindp, llaii. 

Trif hou nnciij £, 


l'-J^ 


iBagesfir, Alino- 
| rn, &c. 
iBliarka 
iMolmignri ... 


Nd ini Til &c,, 
Do. 


Ciinnipwn^roln,’ 
liilaiu, | 


iBeloir Almora. 


jBiigPHar 
NdiniTit.Knthi, 
Sarjii river ... 
Bi^Gaat, dulat, 
P h ft r k a, 
Barmtloo. 
Kiltlii, Ac, ... 
13 agdw aj.' ... 


l’yurii, &o. ... 


li u in g a n g a 
ri/er. 

Katlii 

li t ixesr.r, iUtno* 
Tft 

Milam, Nj'ti ... 
Piivlnr) 

Milam 


or THE NORTH-WESTERN PROVINCES, 


Giy 


Plants —(contimiodj. 


6 

o 

OJ 

HH 

O 

0} 

1 

r« 

1 

o 

4/ 

!» 

0 

-a 

■z 

Si 

Si 

a 

Id 
? 2 

ISirnd 

lifjii 

2a 

£ 

Remarks, 

k ; 

b; 
a 

Rocks .. 

3 -- 7,500 

It 




Do. 

C.'jtlO 

R. 

... 



Banka ,. 

4 5l*D 

It. 

" 



I r OTCBt 

G—B.cmo 

R. 




Do 

G—8,000 

R 

• II 

... 


On rocks 

10—12,000 

R 

... 

... 


Dry rocks ... 

4,00D 

R. 

•• 

... 

vs AlUsvrui No. 1 in Ilcrb. S. & W. 

Forest 

3,000 

it. 

... 

... 


Do. 

3—7,000 

It 

... 



Do. 

2—4,000 

» 

Ill 

... 


Open 

7-8,000 

R 



aAUosorvs Ko 2 in Herb. S &W« 

Forest ... 


K. 

... 


=*Campteria in Herb, S & W. 

Wet banks ... 

4—0,1500 

R 

... 

... 


On trees 

2,500 

B. 

ill 

Mi 


Do 

8,000 

li 


!■! 


Banks 


It. 

... 

• II 


Racks 



D. 

(M 


Do. 


R. 

... 



Do. 

11,500 

... 

D. 
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HIMALAYAN DISTRICTS 


List of ICumaon 



jj.s 











to 


Name. 

°1„ 

at! 

5 

% 

60 

‘S 

1 

Pi 

'M 

o 

u 

% 

<w 

o 

'u 

Q> 

I 

'S 



a, 

tq 

V 

% 

a 

a 

a 

d 

o 

6 

0> 

a 

£ 

a 

3 

falcaUun, Sit'. ... 


« M 

4'—2' 

»H 


Dwili, Naim 






Till. 

ep — 

7 

« •» 

4"—C" 

... 

HI 

Jngeenr ... 

Incimntum, Dan ... 

8 

• il 


,,, 


Jak, upper To- 







In. 

vnrlanB./W.A Grev 

9 

... 

. , 

»M 


Dwali ... 

ep-—• 


.il 

S' 

... 

... 

Naim Till 

Fili't-l'ccminn, Berm., 

... 

... 

1 1 _ o' 

... 

... 

Ho. 

vnr. pectinota 



n’, 

... 


? 

ep-— n , "• 


... 

4'-2' 

... 


Jjigeaar „. 

esculentum, Iresl. . 

* *« 


S'—4' 

MI 


? 

ep —— 

..4 

. .. 

3'—4' 



Gori valley 

japoulcua), Ihunh. ... 


... 

4' 


... 

? 

Bp - 

Ml 

... 

S' 

... 


Kit till 

15- Aflpidinm. 

luiriculnlnm, Su>. 

■ •t 






var. lent a ... 

... 

... 

4'—2' 

... 


PCiuiBaiiga ri- 







ver. 

„ cfcspitosa ... 

... 

*11 

1' 

Ma 

a i 

Sarin river 

„ marginatn ... 

Ml 

... 

4'—2' 

... 

ilhiali 

ep-- 

... 

Ml 

1' 




llicifolium, Don 

... 

... 

G"-D" 



Madli/iri Pesh, 

acBlcatmn, Si o 






var rufo-barlmta ... 

• « 1 


3' 



Pinsni' 

BP-- 

... 

Ill 

G'—12" 

• •I 


Dn-jUi, lialain. 

PrcBeotli&num, Wall, 



4' 



Tola 

Rnlnni, Milam, 

aculeatum, Sat>. 

... 



M 


var. Botoea 

Ml 

Ml 

3'—4' 

Ml 

Ml 

Katlii 

angulnrc, IVilld. ? ... 

Ml 


3' 



Nainl Tdl, Ka- 

var. ? - 






rim 

... 

... 

2 r 

... 

... 

Knplimi 

Bp.- 

... 

Ml 

2' 

... 

Ml 

? 

16. Nephiodium- 

paroBilicuni, 0. B. 







L'larktf 







var miiltljuga ... 

... 

... 

2 r sy 



Kariiu 

ep.-—• 

1*4 


l( 


? 

ep.- 

Ml 

■ •4 

2' 

... 

HI 

? 
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l } lan(s —(continued;. 



a 


! 




> 

i 

JJnitd• 




Iti’jU. 



I 

Cl 











o 

a 




Remarks. 

« 


















o 

6 

Cl *J 

3 

fl 

b 

a 

•a 

fi 


Forest 

7—8,500 

E. 

... 

• H 

= Cyrtomum in Ilerb ft. & W. 






1 named 11 pliheiumV' mid ‘ Vila, 

Banka 

G,GOO 

m 

•* 

... 

■, L‘<” in original, probably<= A. 

1 variant. f 

Rocks 

5 - c.noO 

a. 


... 


Do. 


R. 




Forest 

7,000 

It. 

... 


— Athyrium No 1 in Herb. S & IV. 

Do 

7,'i'JU 

It. 



=Al/ij/rium Noa. 2 & 4 m Herb. S. 






& W 


Ml 

It. 



csAlftyrium No 5 in Herb S. & \Y, 

Forest >. 

6,000 

It 

... 


= Aihi/nwn No .1 do, 



E 

... 


= Dii'hizium No 1 do. 

Open 

e,oiK> 

It. 

Ml 

... 

=» 1>ipl’tvium No 2 ilo. 

♦ , 

It. 



= Hirlasiam No .1 do 

Fare-fit 

7,800 

It. 

... 


=s Dijitazwm Ho 4 do. 

Forest ... 

2,C00 

It 

... 

• M 

= Pnh/slichum No. 1 in Ilerb. S. & 






W. 

RockB 

4,COO 

It 



=S Do. No. 2 do. 

Forest ... 

0,000 

It 

,,, 


= Do. No. 3 do. 

Do. 

7,000 

It 



=a Do. No. 4 do. 

Do. 

0,000 

It. 



a Do. No. 5 do. 


... 

IT 


d Do. No. C do. 

Do. 

G, 5—*7,500 

H 



=& Do. No. 8 do. 

■Wetrockfi ... 

8—12,000 

It 

D 

... 

=3 Do. No. 9 do. 

Open «>• 

11—12,000 

It. 

D 

... 

= Do. No 10 do. 

Forest 

7,700 

H 



= Do. No, 7 do Not 




in Cluikc’a review of N. Indian 
Fern a. 



Do. 

G —7,000 

It. 



a Do. No. 11 in Herb. S. & 






TV. 

Open 

10,000 

It. 

«*l 


— .\ephrotHnai No. 1 in Herb. S, & 





TV. 

fll 

? 

R 

• it 

... 


B»« 

|H 

1 

ID 

lit 

a xLatlrea No. 2 in Herb. S. & W. 

Open 

6,500 

R 

r»* 


Do. No 1 do. 



It 



Do. No 3 do. 

... 


It 

rii 

... 

|= Do. No. 4 do 















HIMALAYAN DISTRICTS 

List of Kumaon 


(SJS 



li 














a 1 * 

£ 

s 

N 

01 

£ 

.£ 


Name. 

Hi | 

& 

& 

•*. 

o 

o 

<44 

o 

j* 

o 

£ 


a 2J5 

5 

tU 'w'+ a 

13 

Tn 

'w 

R 

u 

o 

c 

o 

o 

0 

H 

7s 

y 

3 

J'llix-msw, Itich, 







rnr. pntcntimlma 


ft 

S'—S' 


r , , 

Kalimiuuli,Dii- 







ftn toll," 

v.ir.- 



S'—3' 

1, ■ 


M i lam 

Eriuioninuimi, Hook . 

HI 


ir 

>.« 


Ifalam 

Tar.-• 

,,, 

• •• 

3* 


, , 

Ihilnm, Sag tin- 







dco. 

eoelilaitum, Don 

... 

... 

S'—3' 

... 

... 

Sarjn valley. 

crcnfitiitij, C.B. Claifte, 






Dargar a. 
Tlifll. 

Ml 

... 

2 '—S' 


ft 

Sarjn valley . . 

Bp. - 

, , 

Ml 

»> » 



? 

S l' -- 

Ml 

< 1 - 

2 '_ 3 ' 

.,, 


Kitliniim.li ,, 

fip-- 


»■ » 

4' 



? 

polymorplmm. Ilk A- 


>»* 

2 '—3' 




linker 

CiCiitiiriuuij [Jh. and 






river. 

linker. 

var. coadiinata , M 

• . ■ 

Ml 

S' 

* (» 

t( , 

Sarju river ... 

17. Nephrol epig. 







ConlifnlU, Ilk. and 
11 a her. 

M* 

... 

S'— 2.J' 

... 

... 

Near Biigcsar 

IS. Oleanjra, 







Wnlllcliii, Pie<l. 

|U 


4'—a' 

1 *» 


Mo hnrgar i, 







IiuisaV. 

19- Polypodiujn 

erubo-ccnD, If alt, 

I 


s' 

|jfl 

HI 

Ramganga ri- 







vei. 

tp — 

2 

... 

l'—2' 



? 

Bp.- 

3 

•• 

4"~6" 

... 


KAlimimdi .. 

BP-* 

4 

... 

a' 

IH 

•I* 

? 

argutrim, Wall. 

... 

... 

l'~ 2 ' 


. ... 

Blnsar 

Bp- - 

lachnoptiH, ll’u//. 

... 


J'-Ji 
1 '— 2 ' 


... 

Jrigcsar 

Naiui Tnl, Ho- 

aniosnum, Wall, 
prolifmmi, Itnxb. ... 
hnttttuu, L'alebr. 


... 

r—ij' 
2 '—3' 
2 '—3' 



ItargAr). 

vtifclii 

Blidbnr, &o. ... 
Bngesar, Rhar- 







ka? 
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Plonla —(continued). 


i 

£> 

> 

1 

S 

-S 

£ 4 
a 3 

r"« 3 

r a 

w 

Ihmd * 
hya 



o 

03 

n 

o 

1 

o 

R 

c£ 

Ph 

b 

a 

c* 

H 

Remarks. 




I 



Forest 

8,000 

ii 

H 

... 

=s Lustrta No. 5 in Herb. S. & W. 

Open 

11,.'500 

... 

D. 

#M 

= Do. No. O do. 

J)o. 

10,000 

ii. 

... 


= Do. iU> . 7 do. 

I)o. 

11 — 12 , GOO 

H 

M* 

... 

=> Do. No. 8 do. 

Open banks and 
Brest. 

4—8,000 

R. 

... 


= Do. Nob. 9 Sc 12 do. 

Forest 

3—1,000 

R, 

Ml 


sj Do No 10 do. 



It. 

... 


=s Do. No. 11 do. 

ForeBfc 

8 ,U 00 

11 

... 

IM 

,. Do. No 13 do. 



>r . 


= Do. No 14 (lei.. 

Forest ... 

2 ,C(X> 

R 

... 


=Aspidium In Herb. S & W. 

Forest 

3—1,*00 

It. 

• 1 • 

... 

=: Sagarin in Herb. S & \V. 

Do. 

3,000 

R. 

l‘l 

... 


Trees & banka, ^ 

0 , 6 — 8,000 

R. 

... 



Forest 

2,5—c,ood 

B. 


*•« 




R 

Ml 


, 

Forest ... 

8,500 

It. 

... 

... 

name P. pendulum in Herb S. & VT 

IM 

... 

It. 

... 

... 

named P. anculositm Lab in Herb. 
S & W. 

Trees ... 

7,000 

It 

... 

... 

= manjimiria No. 1 in Herb. S. & 
W. 

Do. 

0,000 

It 



= Do. No 2 do. 

Foreat 

a— 7,000 

It. 

... 


=> Do. No. 3 do. 

Banks 

7,500 

R. 



— Do. No. 4 do. 

Forest ... 

1 — 2,000 

R. 

... 


^Gonirptens in Herb. S. & W. 

Trees 

3,5,—G.OOO 

It. 


IM 

~ Nephrodiimi No. 2 in Ilerl>. & 
& W. 


82 
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HIMALAYAN DISTRICTS 


List of Kumaon 
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P louts — (coil tinuc tl). 


d 

'3 

O 

w 

o 

3 

CJ 

Uimd' 

lay a. 



CO 

Si 

a 

CO 

a 

o 

-3 

1 

a 

O 

& 

a 

O Zf 

•*z * 

£ 2 

O 

& 

£ 

J- 

a ’ 

i 

r* 

* 

Remarks. 

Trees 

4—6,500 

1 


... 

«=s rknmalutiej No. 1 in Herb. S. 

& w. 

• • i 




M 


Forest 

c—7,noo 

R 

in 


= „ No. 2 do. 

1 )0. 

4,')-7,"00 

It 

... 


=3 „ No. 3 do. 

On liees ... 

7—0,000 

R 

... 


“ m No. 4 do. 

I)o 

7,300 

R 


... 

=t „ No. 5 do. 

Do. 

7,500 

R 


.. • | 

=J ,, No. fi do. 

Do. 

7—8,1100 

]{ 

• *. 

... ! 

=» „ No. 7 do. 

Do 

4,5—7.000 

R 


... 

= „ No 8 do. 

Do. 

3,00-1 

It 



~ „ No 0 do. 

Do. ...; 

G/> 8,000 

It. 

, , 

.. 

ea ,, No. 10 do 

Open ...| 

10,500 

it. 

... 

... 

c* „ No ll do. 

On trees 

7,000 

... 



= Plevj/ellts in Herb. S & W. 

Do. . J 

3- 6,000 

It. 



e» Ni/iholiolui No. 1 in Herb. S. & 

W. 

Do. .. 1 

3,5—6,500 

IL 

... 


<= „ No. 2 do. 

Do. ,J 

3,500 

U 

... 


=3 „ No. 3 do. 


... 

it. 

... 

... 

*= ,, No. 4 do. 

On rocks ... 

7 — 8,000 i 

R 



es Nolhal >na in Herb. S. & W. 

Feres t 

4,000 

it 

•• 

•• 

=Loxagramme No 1 in Herb S. & 
\Y. 

Do. 

4,000 

R. 

M< 

... 

= „ No 2 do. 

Do. 

2,5—8.000 

H j 

... 

... 

named G caudate in Herb. 8 . & W. 

On rocks 

... 

• • 

... 

... 

^Grambnlls No. 1 in Herb. S. Sc 
W. 

... 

? 

It. 

i.i 

... 

t= f, No. 2 do. 

Forest 

3,500 

it. 

««« 

... 


'frees ... 

4 . 8 — 8,000 

It. 

... 

... 
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HIMALAYAN DISTRICTS 


List of Knmaon 



i.9 







Sp? 




to 




is 

1 

s 

£ 

o 


If nine. 

e & | 

v £ 

■£:« S 

If 

be 

O 

►3 

ci 

e. 

*w 

o 

•*= 

.a 

fcp 

o 

«a 

o 

I 

o 

a 

O 

O 

a 

£ 

1 


a 

w 

H 

o 

EH 


23. Osmunda- 




■ 



rcpalis, L. 

i 

... 

2' 



? 

Clnytoniana, L. ... 


... 

2'—3' 

mm 


Above Nduiik, 







Rogila. 

24. Lygodium- 
jnponicum, Sui. 

i & a 


4'-5' 

it* 

Ml 

Mgesar, Bha- 

25- Botvyclmm. 







Titginimwnt, Sto. ... 

I 

*•1 

2"- 3" 

%«• 


Almora ,,, 

Yvmftrla, <Stt>. 

2 


1'—1*' 

... 


Tola 

CXXXI.—MARSILI- 







ACEiE. 







1 Azolla- 







plnnata, Ham, 

■ ■■ 

... 

... 

■ • i 


Satrali valley, 

CXXXII -LYCoro- 






Almoin 

DIACBJE. 







1. Psilotuufc 







triqnetram, Sn>. ... 

... 

Mt 

G" 

... 

... 

Gagiiarim ... 

2. Lycopodium- 
Hainiltonii,-S^re «5 ... 

i 

IH 

9"—12" 

• M 


Sarju & Ram- 







gnngn rnl- 

sctaceum, Ham. 

2] 

. ■ 

9"—12" 

Ml 


Snrju valley. 

vnr. Riibulifolia 

2 

l*€ 

9"—12" 



Jngtliuna 

Do 

clnvutiun, L. 

3 


S'—6' 


<M 

Udrlhdri Pasa, 

3. Selaginella- 






Dwali, 

cauksccns, Spring .. 

4 

... 

G" 

... 


ifear Bdgesar 

B P .-- 


... 

2" 


... 

Denprydg 

Bp. 

judicata, Spring, 

7 

if* 

C" 



Unde liver ... 
Bagcsar , . 

Nnini Til, Ta- 

i 1 i legmima, Spring 

a 

... 

G" 

,, , 

„ , 

Eemieordala, Wall 

9 

... i 

9" 

»• > 

... 

puban. 

Naim Til ... 
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Plants —(continued). 


6 

'5 

£ 

o 

•a 

<3 

-W 

s 

W m d- 
hya. 



*« 

o 

tn 

1 

1 

o 

o 

■2 

a 

1 i 
+* » 

£ j~ 

C ♦j 

w 

a 

« 

t? 

O 

Tibet. 

Remarks. 


9,ono’ 

R 




Open .. 

8—] 0,000 

a. 

'** 

•M 


On bushes, scan- 
dent. 

1—4,500 

R. 




Open 

fi —7,000 

R 




Du. 

12,01)0 

K 

D. 



On water ... 

1—5,500 

n. 

... 

... 


M. 

... 

1 

... 

... 


On trees 

4—5,000 


... 

• • 


Do. 

4—5,000 


... 

... 


Do. 

4—5,000 

R. 

... 



Woods K open,.. 

8—10,001) 


... 

... 


Shady banka ... 

0,000 

R. 




lilvcr banks .. 

2,500 

R. 


. . . 


Oil rocks ... 

7,000 

R. 




On banks 

.1,000 

R. 




Open rocks ... 

7—8,000 

It. 

Ml 

... 


Damp woods ... 

4-7,000 

R. 

... 

... 












Ill MALAYAN DISTRICTS 


G54 

List of Kumaon 


Name. 

Is 

IS 
c 2 

_ I-, a 

.r: v •*-> 

a> 

a 

-*> 

O 

tn 

*4-4 

1 

K 

Height of plant. 

U 

Q 

fx 

o 

*+-l 

o 

f. 

a 

"a 

O 

Time of flowering. 

Locality. 

cxxxin - EQUI- 

KETACTLL. 

1. Eqiusetnm- 







nrvciiRC', L. «■• 

1,3 

... 

G'—18" 

... 


lMncUri, Rim- 
kim 

pnlustre, L. 


... 

... 


■«i 

... 

var.- ••• 

2 

• • 

G"—12" 


i > • 

Below AImorn, 
Nairn Till. 

tltbilc, Roxb. 

4,5 

... 

4' 

... 

... 

Dliiilmr, Naim 
Tul, Tatoil. 

CXXXIV.—MTJSCI. 

1. Braunia- 







sp —- it* 

1 

... 

... 


... 

Rur paea 

2. Ancectaiigium- 







[ESlivnm 

Ml 



tlt 

i •« 

, . p 

^ nr. ?—- 

a 

... 

... 

... 

... 

Devi-dhura ... 

var. ?■—- 

3 




... 

D«n!i 

cutvi rcHtium, // §T. 

4 

... 

... 

... 

... 

Divfili? 

var.- 

5 


.** 


.4. 

? 


0 


. , - 

•ii 


Below .Tftlat ... 

Icvolutmii, Hock. 

7 

... 

... 

• M 

... 

? 

4. Neissia- 







eerralula, £ry. >< 

8 

*** 

... 

... 

... 

Above Namik, 

5- Rhabdoweisaia- 







fugax, Brj. 

9 

... 


... 

... 

Cliampwa 

6- Symblepharis. 







pp .—. 

10 

... 

»* • 

... 

M* 

Dwnli 

7. Dia tic hum. 







incliuntum, Bry, 

11 

... 

1# 

... 

... 

Eoj-hoti 

8. Deamitodott 







Enure ri, Bry. 

ia 

■ M 

lit 

... 


? 
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Plants —(continued). 


Condition* of soil, &c. 

z> i 

s* 

a 

J3 

e} 

-M 

g 

Ihmd- 

Utyn 



c. 

a 

I 2 

Zl aa 

u 

s 

>> 

a 

3 ! 

b 

p, 

w 

H 

Remarks. 

Open, vet 

11—13,500 

R 


T. 


... 




... 


Wet places ... 

A - 7,000 

R 


... 


Open wet ... 

1 — G,000 

It. 


... 


Open groimJ... 

10,000 

It. 


... 



• 4* 



<«• 


Trees, &c., in 

7,000 

R. 


... 


forest. 

S,500 

R. 





8,500 

n 

fM 

■ M 


V 

? 

ii 

■ «l 1 

itl 


... 

5,000 

R., 


»* 


? 

? 

it. 

... 

... 


... 

9,01)0 

r 

... 

... 


... 

9,000 

R. 

... 

I*. 


Ml 

SjOOO 

B 

... 

■ '» 


Open wet 

15,000 

1 

in 

T. 

inclination, Ilk. & T, 

ground. 

? 

? 

R. 



ts Tortula biyoides, Hk. 


I 
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HIMALAYAN DISTRICTS 


List of Kumaon 


Home. 

| sj a 

; f £ 
,g 1 A 
III 

E 5 o 
a u xj 

T. 73 a 

CJ 

w 

e 

% 

tl 

o 

+* 

3 

c3 

•—i 

4* 

(3 

Cj 

'p. 

1— 

a 

l 

'cj 

w 

Colour of flower. 

Time of flowering. 

£ 

9. Tortula- 

sp -— 

13 


II* 



Dwnli 

full,vc, 


... 

lf , 

a|l 

... 

Ml 

var- 

14 



..i 

• *• 

Do 

■ungriicnlatfl, Ilk. § T 

15 

... 

... 

... 


? 

10. Dicianum. 







B P .-— 

10 

... 

... 

... 

... 

Champwn „ 

11. Uidymodon. 







cylindricus, Bty. 

17 


... 

... 

M« 


var- ... 

,, 



io 

Tortula Uarv ? 

18 

... 

1 It 

rn 

... 

Dwnh 

12. Campylopus. 







Bp - 

10 

... 

1 1 1 

•*i 

... 

Dovi-dhura ... 

13- Fiasidena. 







brvoi.les, B<dw. 

20 

1(1 


... 


Devi-dlifira ... 

tflxiftdius, lledw. ... 


... 





var- ... 

21 

«J4 




Do. 

nobiliB, Grip’. 

22 

• II 

*11 


... 

Thiirkn, ... 

14. Atrickuni. 







cri spurn, IH/r. 

23 

... 

... 


... 

Bagdwar 

15. Pogonatum- 







clrrliatmn, Sur 

24 


,,, 

• M 


Sarju valley ... 

urnigcrnm, Pry. 


... 

*.• 

... 

M| 

Ydi. erUBBiim 

25 

Mi 

»n 

• •1 

<•« 

I in gd war, Sarju 

micraatomnm, Hoch. } 

2G 

1“ 

lit 


III 

valley. 

Dwili 

16. Eucalypta- 







Bp.- 

27 

... 

... 

... 

... 

? 

17. Orthodon. 







serratuH, Schtc. ... 

2B 

ill 

m 

Ml 

• «* 

? 

- 
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Plants —(continued). 


Conditions of soil, &c. 

1 

3 

a 

d tj 

© 3 
'•IS a 

rj J, 

O u 

W 

Ilimd- 

l«ya. 

■P 

3 

£ 

Remarks. 

a 

’c3 

US 

& 

0 

Banka & trees, 

9,000 

R. 





8,500 

£ 

~ 

Ml 


? 

? 

1 


... 


... 

9,000 

1 

... 

... 



? 



,,, 


Banks & trees, 

0,000 




= iVei'ssia iefiiurostm, Uk. find T» 

Banka 

7,000 

R. 

... 

... 


III 

7,000 

B. 

# 

... 


**• 

7,000 

iV. 

i|< 



1,1 

0,600 

R 


l« 


... 

8,000 

R. 

... 

... 

« Fotylrichum, Hook. & T. 


3,500 

' R. 




... 


... 

... 




3,5—0,000 

R. 

... 

Q 


• *# 

8,000 

R. 

... 



III 

? 

It, 

... 



... 

? 

E. 

l«l 

ill 

a OclobUpharum serration, 


83 
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HIMALAYAN DISTRICTS 
List of Kumaon 


Name. 

Vr 1 

m a 

s 

sji 

2 oS 
Jgo 

b’-E v 

Q ' -W 

ft 

Habit of growth. 

a 

% 

£ 

to 

'o 

H 

Colour of flower. 

| 

u 

QJ 

£ 

O 

*s 

o 

a 

S 

3 

Iff. Dissodon. 



■ 




ep.- 

20 

Bp 

I 

•ta 

hi 

Clmmpwa 

19. Pfcycliomi- 
tiinm. 



■ 




polyphyllum, Bry, ... 

SO 

Pi 


... 

... 

DwbIl ... 

20 . Schistidium. 



M 




apocarpum, Bry. ... 

B# 

■ :V. 

1 




"var.—— ... 

31 

1*' 

... 

Ml 

... 

iio. 

2l Bacoraitriina 







Bp.- 

32 

... 

... 

HI 


ICdthi 

02. Mielichlio. 
feria- 







Bp,—• 

33 

... 

... 


... 

findari 

23. Brachyme- 
nium. 



* 

■ 



jiepalonac, Hook, 

... 

»* 


fl§fl 



rar.— 

34 


1 

H 

in 

DwAli 

24. Bryum. 







elongntum, Ilk. & T., 

3 ft 





Do. 

B p.- 

36 

... 

,,, 



? 

BP--- 

37 

... 



... '3ageaar 

sp-- 

38 




... 

Do. 

Diwalii ? Bry, 

39 

... 

■ M 



Bngchvar 

tuiMaatum V Bry. ., 

40 



,, 


? 

latifolmm ? Bnj. ,,, 

41 

... 

1 >1 



? 

BP- 

42 

>.» 

IH 



3 ft rjikdne 

Yersicolor, Bry. 






I’nss. 

var.- ,,, 

43 

««• 



Ui 

Siha 

glgnnteum, Book. ... 

44 

... 

• II 



Hear Kfithi ... 

Bp-- 

45 

■ •* 



... jj^gcaar 
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Plants —(continued). 


d 

'3 

m 

o 

! 

'i 

6 


Hima¬ 

laya. 

4» 

Jj 

[H 

Remarks. 

t-. 

e 

'3 

M 

& 

0 

Banks & trees, 

0,000 

It 

... 

... 



0,000 

It 



■= T> ichostomttilpolufiyllum. Ilk. and 






T. 



R 




... 

0,000 

(«» 


»*» 

sGriimia, Ilk. and T. 

Ml 

7,500 

n. 


•♦1 

= Trwhottomvm, Hook, and T. 

Open ground, 

11,000 

n 

... 

I* 



9,000 

ii’ 

M* 

• e» 

... 


... 

8,500 

it 


Ill 



? 

ij. 

■ ii 

11« 


Banks 

7,500 

n 

IM 

,,, 



7,500 

ii. 

... 

... 


M , 

9,000 

it 


■ ■• 


Open ground ... 

14,000 

... 

Ill 

T. 


Do. 

15,000 

ai| 

, 

T. 


Do. 

14,500 

K. 

... 

Ml 



Ml 

... 

... 



Wet banka and 

9,000 

It. 

■ It 



1 rocks. 






iBanks & trees. 

8,000 

B. 

... 

III 


1 " 

7,000 

B 

** 

... 














25 Mnhim- 

rtyncapUoruiUi fforv., 

&p.- 

BP -- 

26 - Innaria- 

liygrometilcn, Iltdw. 


27 . Orthotiiclmm- 


IIIMA'LAYAN DISTBICTS 

List o/Kumaon 



Kdfchi . 

? 

KiUbi, Jnlnt, 


Knpkofc 

Jdgesar 


28 Bartramea. 

patens, Schw. > 

ror. —— 1 

«p •— 
falcatn, Hook. 
var.—— 

29 . Leucodon- 


30- Leptodou. ] 

bp.-- 

31- JPterogonium. 

eceBpitosum, R7?s ... 

32. JSeckeia- 

BP-— Ml 

srpiarroKn, ll»nh- ... 
crispntula, liook. .. 
pcnrmla, llahc. <■ 
deiidronlca, Hook. .. 

var.-- 

Bp.-- 

acuminata? Hcoh . 
blanrin? llarv. 
GriOithiana, Schw, 
Julacea, Uatv 


Clumpwa 

Do 

lidiinnmdi 
tidgar Paaa 


Dwali, 

Jnlnt. 


iJngcsnr 


Bngilwdr 


ISnrju valley ... 
Joint 

Above Jalnt 
? 

Kutlii 

Do 

? 

Bngcsar valley, 

Dirnll ; 

Jngesnr 





OF THE NORTH-WESTERN PROVINCES. 
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Plants —(eon tin ue»l ). 


Conditions of soil, &c. 

V 

> 

9 

"a 

$ 

«*< 

.5 

a g 

2 « 
ci 2 

> -s 
s 

llin 

lay 

.2 

'3 

d* 

a, 

b 

o 

I 

H 

Remarks. 


7,000 

B. 

• • i 



? 

? 

It. 




... 

7,000 

K. 

*•’ 

• li 



11* 



• ■1 


Banka 

3.500 

ii. 

... 



... 

0,000 

R, 

... 

... 


Trees ... 

9,000 

B. 

... 

... 



• il 





Banks &.lreca. 

0,000 

li. 

... 

... 



0,000 

B. 

... 




8,000 

II. 

... 



Banks wet 

7,000 

R. 


»** 


Banks & tree’. 

6— 8,500 

R. 

... 

■ff 

= Sc/erodi/Hfiutn secundum, Harr, 

... 

6,000 

R. 

• •< 

'■l 


•*t 

0,000 

R. 

... 

• ■l 


Banks ... 

3,500 

It 


■ M 



6,000 

li 

... 




7,500 

li 

„ 



I « « 

? 

li 

111 



Ml 

<3,800 

li". 

• if 

i H 




7,000 

R 

III 




? 

It. 

Ml 

w 



3,500 

It. 

in 



... 

8,500 

It. 



= tf. a urea, Griff. 

... 

G,000 

11. 

... 















m 


HIMALAYAN DISTRICTS 


List of Kumaon 



Ji 







'e-s 

S'3 

js 

1 

i 

& 

fci 

P3 

s 

ft 


Name. 

Ej?J 

111 
*£us fe 

& 

O 

13 

O 

l 

'o 

1 

O 

vfi 

*s 

I 

o 




a 

O 

& 

3 

33. Cylindrotho- 







cium- 







Bp.-- 

GO 

... 

•« • 

... 


Bflgesar valley, 

34 Anuodou. ? 







pp - 

70 

... 

IM 

... 

... 

Kdthi 

? 

Bp,-- 

71 

... 


... 

... 

35 FilotricMim 







»P-■ 

72 

... 

■ ■ • 

ill 

* •• 

? 

36. I so the cium. 







ep,— 

73 

... 

l»« 

... 

... 

? .. 

37- Pylftisxa. 







polyanthoe, Dry. 
yai.-- 

74 

... 

... 

11 * 

I«l 

flli 

JagCBnr ,. 

38- Hypnum. 







ep.- 

75 

... 



If 

Sarju valley ... 

sp—- 

76 

Ml 




Do. 

confer turn, Dicks. ,, 

... 

— 

mm* 

mU 

... 

? 

var. — .. 

77 

.M 



Ill 

p\nmo8iim ? Hook, 

78 

Ml 


H|§ 

Mi 

■Katbi 


70 

... 

HUH 


■ ■ « 

Mndhari PnB^, 

ep- .. 

80 

... 

WM 

wtm 


Kntlii ... 

ep,- 

81 

• I. 


•ii 

*H 

Do. 

fi&lebrosum, Hearn, .. 

82 

... 


... 

... 

Do. 

BP — 

83 

... 


... 

,, I 

Snrju valley 






& Krithi. 

pp r a. 

84 

... 

■ 


l|f 

Sniukhct ... 

fluviatilc, Sta. 

.. 

... 


... 

... 

... 

var.- .< 

85 

Mt 


in 

>l « 

Saba ... 

Wallichii , Hook. 

SG 

... 



(•I 

Plinrkn, 

Bp.-- .. 

87 

... 

i«i 

... 

... 

Snrju valley ... 

Bp -- .. 

68 

... 



Ill 

Divfili ... 

B p.- 

60 

... 


... 

*1# 

Snrju valley 

raacrocarpam, Sc/no , 

... 

.. 

• • • 

... 

... 

Nnmik & Jalnt, 

Ynr? - 

90 

... 


... 

... 

prolilcrnui, L. .. 

01 

... 



11 M 

Kdthi, Nninl 






Til. 

iccogmtmn, Htdw, ... 

02 

... 

... 

... 

*19 

Kdthi 











or THE NORTH-WESTERN PROVINCES 
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Plants —(continued). 


£J 

1 

O 

03 

J 

•H 

-a 

g 

O 

V 

o 

"a 

S 

a 

j i 

Ii 

s 

Jhmd- 

laya. 

A 

B 

Remarks 

>x 

a 

‘5 

« 

6 

Q 


3,600 

Ii. 


... 

= Neck era myura, Hook. 

Banks & trees, 

7,000 

Ii, 

1*4 



? 

? 

Ii. 


... 

— Neckera minor? Jledw. 

? 

? 

R. 

... 

... 


? 

? 

R 

... 

... 




». 





0,600 

K. 

114 

... 

=Lcskea poly an Ih os, Hook, and T. 

Banks >.. 

3,500 

R. 

III 


ssLeskca sp ? 

... 

3,500 

R. 

... 

... 

~Leshea amminala ? Hedw. 

Banks & trees, 

’V 

ii'. 


M| 



7,000 

Ii. 

■ «* 

... 



8,000 

H. 

... 




7,000 

R. 

... 




7,000 

R. 

« 

IM 



7,000 

It. 

... 

... 


... 

3,6—7,000 

It. 

... 

... 


In -water 

6,600 

R 


... 


Wet banks 

9,000 

ft. 


• 14 


Bo. 

G,500 

Ii. 




Banks ... 

3,500 

It. 

... 

... 


BankB & trees, 

8,500 

R 

... 



... 

3,500 

R 


... 


... 

7—9,000 

R. 

■ »r 


= H. Strcngylum, Taylor, 

... 

6,500 

It. 

... 

... 


... 

6,500 

R. 

... 

... 
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Pla nts —(coutin uod) 


Conditions of sol], &c 

Elevation in feet above 
the sea 

Ih 

h, M 

G 

P) 

« 

nd- 

£ 

A 

43 

s 

Remarks 

Open wet 

15 0U0 

It. 


... 


ground 







... 

... 

tll 



... 

0,000 

R 

III 

... 


Banka 

4,000 

R. 





? 

li 




Wet banks ... 

7,000 

R 


... 


BiiiiIlb & trees, 

7,000 

li. 





7 

It 

«■» 


= Neikera tenuis, Hook, 

... 

? 

R. 

... 

... 

= Diili/morfon, ScblV. 


8,500 

R 

... 

... 


... 

G.500 

R. 

« . 


— liijpnum laricinum, Hook, var? 

In water 

6,000 

R. 




Bo. 

0,001) 

It. 

, 



Bo. 

0,000 

It- 

... 

... 


? 

? 

It. 




? 

? 

It 




Bamp earth ... 

5,000 

R 




Do. ... 

5 000 

li. 




Bo 

3,000 

It. 




? 

? 

It. 

»-T 



Bo. 

3,500 

It 




Bo. . . 

5,000 

It. 


M. 


Bo. ... 

8,500 

It. 

... 
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iiimAlatan districts 


List of Kumaon 


33amo. 

o a 
"a ~ 

«i. 

e 2 3 

p-u -a 
* a 
cj S'S 

"2 r / tj 

Ju-H 

W 

A 

ts 

O 

a 

m 

O 

+3 

l 

H 

| 

O. 

o 

1 

CJ 

a 

S3 

k 

o 

o 

p 

_o 

o 

O 

bij 

d 

M 

CJ 

Q 

<U 

a 

£ 

Locality. 

3. Jimgermamria 







ep.—— 

Bp.-- 

sp.-—- 

Bp.-- 

pp.~— 

1 

2 

3 

4 

5 

G 

it* 


li* 

... 

i m 

31 lump w a ... 

'Ll in k 

J wiili 

Do, .. 

Do. 

Do' 

GHABAOBiB. 

1- Char a. 
rci'ticillata 


* • • 


1 1 4 


SariyaTiiI, &c, 

% Nitella. 







Bp.- 

... 

... 

" 

» ** 

... 

Naim Tal ... 

LIOHENES. 







1. Colloma. 







BTttnrmmim, Ach, ... 
nigi'eaceiiSj Ach 
trcmelloiJcs, Ach, . . 

1 

2 

3 

* * i 

... 

Ml 

M. 

MntUinri Paga, 
China 

Do. 

% UmMlicarin. 







(lcprcpsa, Sc/irail 

... 



1 * 1 

• M 

Piniltiri ... 

3- Lecidea. 







glacialis? 1‘ucs. 
gcoprnpliica, Ach. 
annoniiuti, Ach 
Siibuletcmmi, Fries. 

7(11', COUIOpS 

1 

2 

3 

4 

... 

■ > ■ 

... 

ill 

.Shelong 

Malcluik Pass, 
Sliclong ... 

Do. " 

4- Biatora. 







hiinalayimn, Hub. ,. 

... 

... 

Ml 

... 

... 

Gori river ... 

5 Cladonia- 







pyuilata, Fries. M 
vermicular in, Ach, „ 
var. tanrica 
pcrfolmta 

1 

2 

3 

... 

• « 1 

IM 

... 

PimJari 

Doinpriis 









Conditions of Boil, &c. 
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Plants— (continued). 













HIMA'LAYAH DISTRICTS 























OF THE NORTH-WESTERN PROVINCES. 
Plants —(con tinucd). 


6 

'S 

m 

*o 

D2 

rt 

o 

• r*» 

iH 

TJ 

o 

t5 

Elevation in feet above 
the sea. 

Ih m 
h<l< 

t^ 
a 
cl 

«- 

i. 

b 

•P 

O 

S 

P 


4,700 

It. 



Earth ... 

12,000 

It. 

... 

Ml 

Hocks 

8—11,500 

R. 

•• 

Ml 

ill 

13,000 

... 

D. 

!•« 

Hi 

13,000 

«*■ 

D. 

• (« 

IM 

4,700 

It 

• 4 1 



13,000 

a 

1) 



13,000 


1) 



13,000 

, 

D. 



13,000 


I) 



13,000 

, ii 

I). 



13,000 

*li 

D. 



13,000 

». 

D. 



13,000 


D. 



13,000 


D. 


Hocks and trees, 

4, 7—8,700 

It. 

... 

Ilf 

On trees .. 

9,700 

It. 




7,500 

B. 



On trees .. 

a, 7 oo 

R 

..4 

Ilf 



E. 

1*1 




It. 

(|1 




It. 

Uj 



8,700 

R. 




8,700 

It. 




8,700 

It 

... 

Ilf 

... 

8,700 

it'. 


... 


10,500 

R 


if 

... 

7, fi—9,000 

It. 

•M 



Rcinnrkfl. 


GC9 


9,000 
8 — 9,000 


B, 

It. 
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List of I\v/maon 


Name, 

Ji 

1* 

"1 • 
e *i 

e o - 

t- ^ 9> 

2 13-® 

s 

JS 

•B 

E= 

0 

to 

*H 

o 

1 

Height of plant. 

Colour of flower. 

| 

Locality. 

11. Solonna- 







sacenta, Ach. .. 

... 

... 


... 

... 

KiUlii Pass ... 

12- Cetraria. 







Stiaclicyi, Bab. 

1 


|M 

«•> 


Near Kntlii ,. 

nmbigiui, Bah. 

2 

... 

... 

IM 

... 

Bompras 

13- RamaHiia. 







farinaeea ? Ach. 

m 


... 

lit 

IM 

Pindaii ... 

14 Evemia. 

m 






Ktrachcyi, Bnh. 

H 

*•» 


... 

Ml 

LHiulai't) Bom¬ 
pras. 

15. Usnea- 







himnlnyium, Bah. ,, 

■tent 

III 

«•> 

Ill 

Mi 

Binsar ... 

longiaauna, Ach. 

2 

>!• 

... 

... 

Ml 

China 

ceratiiut, Ach ... 

3 

» 1 * 


*•1 

t'» 

Bo ... 

BP-?- 

*•1 

>»• 


IM 

Ml 

Bo. 

Bp.?- 

... 



Ml 

... 

Hot valleys 


Note.— The whole of this chapter has been edited and prepared by Mr. F. 
malted by General R. Strachey. My work has been confined to seeing that the 
proofs,—E, T. A, 
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Plmis— (concluded). 


y 

<0 

"o 

[0 

■W 

0 

a 

o 

V 

•3 

g 

o 

O 

o 

rQ 

d 

1 

HH 

IS 

3 « 

w 

fh'iid- 
1 tt if a. 

Tibet. 

Remnrki. 

a 

•H 

ri 

rH 

I 

• 41 

8,000 

I 

1 

14* 



7,200 

It. 


■ 


Stones <>• 

16,000 


D 

a 


Do 

11,500 

K 




Do. 

11, 6—10,000 

B. 

D. 



Trees 

7,000 

11. 

•M 

1*4 



V',700 

It. 

«»» 

*44 



8,700 

It. 

*«• 

IM 



8,700 

It 


■>» 


On oberonia 

2,000 

It. 

**’ 

•it 



Duthio, Superintendent of the Botanical Gardens, Saharanpnr, from the list fur- 
corrcctioDs made in the first proofs by Mr, Duthic were carried out in the second 










CHAP TIDE IX. 

Economic Botany. 


contents. 

Arrangement of: (lie subject. Food ot the people. Analysis of the food- 
grains. Watson’s formula. Cultivated food-grains. Cereals. Pulses. Ama¬ 
ranths, Polygonaccre. Cultivated vegetables. Gourds. Vegetables. Condi¬ 
ments and spices. Greens. Fruits, cultivated and wild. Uncultivated pioducts 
used ns food. Drugs. Narcotics and spmts. Oil-seeds, Dyes and tans. Gums 
and Gum-resins. Fibres. Woods. 

The economic botany of tlio Himalayan districts of those provin- 
Arrangement of Lhe ces, actual and potential, opens out such a 
Bu)j i ccfc * wide field for investigatioii that it would ho 

impossible to do more than roview the information that we possess. 
The materials aro to bo found scattcrod over numerous memoirs, 
articles, reports, and notes, and are as practically inaccossiblo to the 
general public as if they had never been collected. The form of 
this chapter will, therefore, bo more that of a suggestive classified 
list than of a treatise, which would, in the first place, be more than 
could be usefully prepared by ono person ; and, in the second 
place, will come more fitly into the general review of tlio economic 
products that is about to he undertaken by the Department of Agri¬ 
culture in tlie.se provinces. 1 For the more orderly arrangement of 
our subject, we shall divide tlio useful products of the vegetable 
kingdom into the following classes:— 

1 .— Vegetable substances used as food by men and animals. 

(ir Cultivated food-grains. i rl. Greens. 

hr Cultivated vegetables. o. Fruits, cultivated and wild. 

o, Gpiccs mid condiments. I /, Uncultivated products used ns food, 

TT .— Vegetable substances used in pharmacy, 

a. Drugs. \ b. Narcotics and spirits. 

1 Progress has been made in this direction, by the publication of my « Notes 
on the Economic Products of the Noi th-Western Provinces.” Pari I on * Guinn 
and gam-resins Part 11., on ‘"Economic Mineiftlogy Prut III,, issued by 
the Department of Agriculture, contains, ‘ Tons and Bros Part IV. 1 Cultivat¬ 
ed food-grains’ , Part V., ‘ Gomcls : vegetables condiments and uncultivated 
products used as food.’ The remainder are under preparation and will comprise 
* Dings,’ ‘ Fibres,’ ‘Woods, and ‘ Narcotics.’ 
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III .— Vegetable substances used in manufactures. 

a. Oil-seeds. i o. Gums and giUll-rCains. 

h, Tuns and djcs. | d. Fibres. 

c. Woods. 

IV.—Special subjects. 

a. Forest history. I c. Itlica experiments. 

i. Ten enlUvalion. I d Bericultuie. 

e. Miscellaneous. 

I.—Vegetable substances used as food by men and animals. 

The population of the HiinfUayan districts is essentially Hindu, 

, . , , and consequently the vegetable kingdom 

Food o£ the people. , ,, : . x . 

affords most ot the substances used as lood 

by the people. Few of ilie hill-men, even amongst those who have 
bad much communication with the plains, liavo any prejudice in 
regard to eating animal food. The majority partake of the flesh of 
kids, short-tailed sheep, and young male buffaloes at festivals and 
marriages, and whenever sacrifices are offered to the consort of 
Siva. "With but few exceptions all eat the flesh of deer, pheasants, 
and partridges, hut not of jungle fowl; whilst in Garhwal, all, includ¬ 
ing Brahmans, eat the flesh of the wild pig. The servile classes 
(Homs, &c.) eat meat of all kinds whenever they can get it, oven of 
animals lulled by wild, beasts or which have died from disease, and 
in their habits differ little from the Ghamdra of the plains. Uncul¬ 
tivated products are used as food chiefly by the inhabitants of the 
jungly tract dying along the foot of the hills and along the banks 
of the Kdli, and, in times of scarcity, by the people of the upper 
Itattis. At all times, however, the young leaves of nettles, of 
several species of ferns, sorrel, and the like, are used as a spinach 
by all classes. An examination of the list of cultivated products 
use das food will show that tho greater portionbelong to tlio great 
natural orders Graminece or grasses, Legmnmosce or pulses, and 
Cucurbitacm or gourds. The two former afford life-supporting 
substances abounding in albuminous mailers and those capable of 
repairing tissues accompanied with starch, gum, and sugar in 
such proportion as to support respiration and promoto animal 
heat. They also provide the inorganic substances necessary to keep 
the circulation in a healthy state and to renew the solid frame-work 
of our bodies. Of these two orders tho Gramine® or grasses is the 
more important, containing as it docs wheat, barley, rice, millets, 

bo 
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maize, and sugarcane, which enter so largely into the food-resources 
not only of this country but of every country in the universe - . To* 
the Leyuminoscu belong peas, beans, lentils, and gram. The gourds 
and cultivated vegetables are eaten more as a relish or to eko out 
a scanty supply of food-grain than ns a solo food resource, and 
then only at certain seasons when their abundanco and cheapness 
render them a favourite. The same may bo said of fruits, culti¬ 
vated mid wild, and of tho wild plants collected for food. 

There are three forms of nitrogenous substances common to both 
Analysis of the food- animal and vegetable organizations distin- 
EKUna ‘ guished by the names albumen, fibrino, and 

caserne; and it has been found that, when introduced into a Irvinn* 
organism, each of these is capable of being converted into the oilier. 1 
The principal ingredients of the blood of animals is found to be fibrino 
and albumen, and those substances contain, besides the carbon, hydro- 
gen, and oxygen found in farinaceous products, such as the cereals, 
nitrogen, sulphur, and phosphorus, which abound in the pulses. 
These elements arc also found in all parts of the animal organism 
except water and fat. It follows, therefore, tlmt nutritious food must 
possess both albuminous and nitrogenous ingredients. The former 
aro composed of carbon, hydrogen, and oxygon; the hydrogen and 
oxygen being in proportion to form water, thus leaving the carbon 
wholly unoxidised; or if we suppose tho oxygen to he divided 
between the carbon and hydrogen, a surplus of carbon and hydrogen 
that is unoxidised remains. Wo aro now speaking of what takes 
place after the food has been taken into the body and there submit¬ 
ted to assimilation. From the moment an animal is born until it 
dies oxygen is taken into its body through tho skin and lungs, and 
given out again by the same channels in the form of compounds of 
carbon and hydrogen, or, in other words, as the vapour of water and 
carbonic acid. Eho latter is derived from the food eaten; for, when 
an animal is unablo to take food, so long as it lives, it continues to 
inspire oxygen and give out compounds of carbon and hydrogen, 
which it obtains from the waste of the tissueso f its own body. In fact 
death ensues from tho action of the inspired oxygen, on account of its 
powerful affinity for carbon and h}Mrogon. When the animal has 
no longer superfluous carbon and hydrogen capable of combining 
1 Based on tlie researches of I’i ofessor Mnyei, 
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with oxygon, it seizes on the carbon and hydrogen of ilie animal’s 
own body; and, in the first instance, on the fat, which is almost all 
carbon and hydrogen, in order to satisfy the oxygen absorbed in the 
circulation, which afterwards goes oil’ as carbonic acid in water. 
From the above it will be seen that food containing a surplus of 
carbon and hydrogen is necessary to an animal in order to support 
respiration without destroying its structure. But, besides defending 
the animal tissues and other parts from the action of oxygen, food 
maintains animal heat; for, whenever oxygen combines with a com¬ 
bustible, beat is developed; and that this does not depend on outward 
influences is shown by the fact that the heat of tho body is the same 
in the tropics and in cold countries. 

There are thus two great uses to which food is adapted by its 
composition—the nitrogenous to renew the blood and the nou-nitro- 
gonous to support respiration and maintain animal heat. But 
besides these there are other ingredients in food, the salts, such as 
iron, phosphate of lime, chloride of sodium with other salts of sodi¬ 
um, potash and magnesia, which occur also in the blood ami bones, 
nails and hair. The following analyses of the principal cultivated 
food-grains are intended to show separately the quantity of these 
three principal ingredients present in each class of grain, and in 
doing so its comparative value as a food resource. A study of tho 
tables will corroborate in most osses the empirics} verdict on the 
value of each grain formed by the natives of theso provinces, and 
givo a scientific basis to their estimates,' which would otherwise 
appear to he based on arbitrary data arising from their habits of life. 
The first series refer to the eoreals, the second to the pulses, and tho 
third to other vegetable products. We shall first, however, give 
Liebig’s analysis of the three forms of nitrogenous substances found 
in animal and vegetable organisms for comparative piu poses, and 
then Professor Mayer’s ultimate analysis of the various food-grains. 

Analysis of 






Albumen, 

Cftseinc. 

Fihrino. 

Sulphur 

Carbon ... 


• M 


1-30 

53-50 

09 

43 6 

VO 
53 5 

Nitrogen 



m r 

1350 

15 8 

17-2 

Hydrogen ... 

Mi 


Mi 

7-16 

7-1 

69 

Oxygen 

(it 

... 


22 51 

22T> 

21-7 


1IJO LIU 


mu ou 


luoou 
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Results of analysis A, 


The,sc are arranged in percentages so as to show the composition 
of the different substances existing in each vegetable product 
examined with tlioir separate uses as life-sustaining compounds. 


Names of pioducts. 



Nitro¬ 

genous 

ingredi¬ 

ents. 

Non- 

nitio- 

trcnouH 

ingi-edi- 

ento. 

Inorga¬ 
nic m- 
greili- 

C3»lg, 

CEREALS. 

Trilicum vulgar e, wheat, gehtin, B. 



IP lo 

83-15 

2-10 

Ditto, ir. 

... 

Ml 

10-15 

79-77 

0-70 

Hardeum hexaslichon, barley, jao, II. 

««% 

la* 

1P72 

81-80 

2-81 

Oryza saliva, nee, dluin, M, 

... 

II* 

o-os 

89 08 

0-17 

Ditto, H. 

til 

... 

7-10 

91-60 

0-36 

Zta Maya, maize, makai, H. ... 

•M 

Ill 

11*66 

8-1-52 

1-92 

%e, B- 

,,, 


10-70 

87 00 

2-30 

Do., H. . 

• M 

Ml 

11 02 

85 05 

1-33 

I’enicilldria spicata, millet, bdjra, M. 

... 


13-92 

83 27 

0-73 

Kieusine Corocaua, mamhia , M. 

... 

Ml 

18-12 

80 25 

1-03 

Avma saliva, oats, jtn, R. 

IM 

I ii 

13-03 

82-07 

1-0Q 

Ditto, H. ... 

HI 


15-21 

86-05 

3-2(1 

Sorghum vulgore,jodr, M, ... 

... 

III 

15 53 

83 67 

1-20 

Pulses. 






Ervum tens, lentils, man'tr, II. 

IM 

IM 

30-16 

05-06 

2-60 

Etsum sativum, pens, via liar, B. 


Ml 

26*52 

70-38 

3-10 

Ditto, H. 

... 


28-02 

67-31 

3-18 

P/mseoisis uulyaris, bean, stm, H. 

... 

til 

23-01 

60-70 

4-3S 

Other vecetatile probijots. 
Solatium tuberosum, potato, dlu, B. 

lift 

9-60 

86-50 

4-00 

Ditto, H. 

Ml 

Ml 

9-96 

86 36 

301 

Drnssica finpii, turnip, shalgam, B. 

IN 


10 70 

81-70 

7 60 

Ditto, H, 



12 62 


*»• 


81-33 

7 02 

Beta vulgaris , beet, chaukmtdar, B. 

Ml 


10 70 

83-00 

5-30 

Ditto, II, 






15-50 

73-18 

6 43 

Bantus Carotci, carrot, gdjar, II. 

Ml 


10-66 

8P59 

5*77 

Erassica Napvs, colza, H. ... 

... 

... 

9 21 

90'32 

'POE 

In the above table M. denotes 
Boussingnnlt in bis 1 ICconomie lUirale 
Mag., November, 18.1C, p. 365. 

an analysis by Professor Mayer ; B. 
anti II. by Mr. Horaford in L. E. D 

by M r 
Phil. 
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Results of analysis B. 

Here tlio arrangement is in percentages so as to show the 
ultimato composition of each product examined, without reference 
to the different compounds existing in them or their uses as life- 
sustaining compounds:— 


Names of products. 

I 

Hydrogen. 

a 

<y 

to 

A 

O 

d 

QJ 

to 

O 

•n 

& 

A 

Cereals. 







7’iUlcum vuhjare, client, B. 

,,, 

■16-10 



HU! 

2-10 

Ditto, It. 


46 69 

0-70 

43 23 

SmS 

0-70 

Hard am he.vastichon, barley, IT. ... 

!*• 

46 60 

0 89 


2 34 

2-84 

Onjza sativa, lice, 11. 

11' 

41*87 

6 85 

40-10 , 

143 

0-47 

Ditto, II, ... ... 

* « » 

44 Cl 

6 53 

46-62 

1-1G 

0-36 

Zea Mays, maize, II. ... 


46 01 

G CO 

44-02 

2'11 

0-8G 

Rye, ID ... 

«•» 

10-20 

5 60 

41*20 

1.70 

2-30 

Do., II ... ... ... 

... 

44-37 

G G5 

4 4 55 

167 

1-33 

Pcnicillaria spicatu, biijlft, 11 ... 

... 

44-18 

G 13 

4P09 

2-19 

0 73 

Eleusinc Corooana, maudita, M, ... 

( • » 

48-61 

G 10 

1377 

2-SG 

1-03 

Ave7ia saliva, oats, B, .„ 

r* • 

60 70 

6-40 


2-20 

4 00 

Ditto, 11. 

* ■ * 

46-50 

G 04 


2 39 

3 26 

Sorghum vulgare, jodr, M. 

... 

45 69 


41-82 

215 

1-26 

Pulses. 







Ervum Lens, lentils, H... 


45 35 

6 75 

38-50 

4 77 


Puiim sativum, peas, B. 


46-50 




3-20 

Ditto, H. 

... 

45-12 

G-73 

38.92 

4-42 

3-18 

Phase alas vulgaris, beans, II. ... 

... 

45-07 

C-G3 

39 03 

447 

4-38 

Other vegetable products. 







Sofanum tubera sum, potato, B. ... 

... 

44-00 

G*80 

41-70 

1-50 


Ditto, H. ... 




44-79 

1-50 

3 61 

Brassica Papa, turnip, B, 



6-50 

42-30 


7-60 

Ditto, H. ... 

»•* 

43-19 

5-68 


1-98 

7-02 

Beta vulgarh,hDct, B,.., 



5-80 

43-40 

1-70 

G-30 

Ditto, n. ... ... 

at* 

40-99 

5-72 

39 37 

2 19 

6-43 

DtiucuR Caro la, carrot, H. ... 

■ fl 

43-34 

G 22 


167 

6-77 

]]ya9sicn Napus, colza, H. ... 

... 

45-32 

G’01 

1G‘G8 

MS 

4-01 
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Tlie resulis of the procccling tables are supported by a further 
examination of the pulses grown in these provinces. The following 
table gives the average result of an analysis of several samples of 
each product taken from 1 Pan]ah Products/ L, 2'13 ;— 


Names of products 

Nitrogenous j 
ingredients, j 

Carbonaceous! 

or starchy 
ingredients 

Fatty or oily 
matter. 


In 100 parts . vanes in speci metis from 
different parts of India. 

Ciccr arkiinum, giam, channa ... 

IS'Oo 21*23 

(10*11 03 02 

4-n 4-nr* 

Ervum Lens, lentils, mnsur .. ... 

21 67 26-18 

59-34 59-96 

1-00 1-92 

Ea(hi/rne saltans , fusari (Calcutta speci- 

31-50 ... 

54 20 ... 

0-95 ... 

men) 




Pisum sativ>nii,T>£ti*, matin* ... ... 

21 80 25-20 

58-38 02 19 

1*10 1-12 

Ph'tseuhrs acomltfahus , moth (Calcutta spe- 

23 SO ... 

60-78 ... 

0-04 ... 

cimen). 




Pfwseglus Mungo,mdnff ... ... 

23-51 21*70 

■69-33 60-30 

Ml MS 

P. vnr. fadintus, nrd (Bombay speci* 

22 18 ... 

02 15 ... 

1 46 ... 

m en) 

i 



Vigna Caljang, tobiya (Bombay speci¬ 
men) 

Dolichos btflntua, qnhai ... ,,, 

24-00 ... 

69-02 ... 

1 41 ... 

23-03 23-17 

61-02 01 85 

0 70 0-S7 

,, L'ibiab, shimi ... 

22-45 24-55 

00 52 00 81 

0-81 2-15 

CinanUs tndreus, arbor ... 

Glr/ciiie S"jti, hhat ••• 

19 83 20-38 

01-90 01-32 

1 92 1 80 

37-74 41-54 

29 54 31-08 

12 31 18-90 

Cgamapsts psoraUmdcs, gaiodr (Puna spe- 

29 80 ... 

53-89 ... 

1-40 ... 

cuncn). 





From an inspection of the preceding tables it will be seen that 
the pulses abound in nitrogenous elemonts so efficient in repairing 
the tissues, and next to them tho cereals. A comparison with the 
analysis of the constituents of the blood will show that the composi¬ 
tion of both is almost identical, and will .also explain why experience 
has taught the natives of these provinces to mix together in their 
food, in certain proportions, cereals and pulses, the one supplying 
what the other is wanting in. Tims the flour of gram and peas is 
mixed with that of the cereals and especially with millet flour. 
Pulse bread is very seldom eaten alone, and then only locally and for 
some special reason. 

The millets and tho coavsor pulses form the staple food of tho 
hill population. Amongst the former the mandua , janglora, koni, 
china, and nubia, and amongst tlie latter tho galiat, that , and mins. 
Tho inandwa is either made into bread or into a porridge called ban, 
and tlie china and koni are also made into bread or boiled whole and 
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eaten ns rice. "When travelling, the lower classes live chiefly on 
scitu, the meal of parched barley, which only requires the addition of 

11 JlfctIc Wator to Prepare it for eating. The folloiriug remarks of 
Traill still hold good :— 

“Hice forms the favourite food of all those who can afford to pur¬ 
chase it. Wheat is only in partial consumption, chiefly on occasions 
of entertainments at marriages, &c., when tlio peculiar scruples of 
Hindus prevent the use of rice. Yegetables of all kinds, both cul¬ 
tured and wild, are objects of universal consumption ; among the 
latter description, not already noticed, may he mentioned the nettle, 
fern, tulip, mahi, ifcc., of which the shoots, root, ami bean, respec¬ 
tively, are eaten: the list of herbs, roots, and leaves, considered ed- 
ble by the natives, is endless; indeed, from their indiscrimination 
in this respect, fatal cases of poisoning sometimes occur. During the 
periodical residence of the agricultural classes in the Bliubar their 
principal food is the tl guiy or sweet potato, boiled and eaten with 
buttormilk. Animal food is in much request among all classes; 
with the exception of those animals the use of which as food is 
prohibited by their religion, and excepting also reptiles of all descrip¬ 
tions and carrion birds or beasts, every sort of animal is converted 
to food in some part or other of the hills; by the southern Gfarh- 
walis rats and mico are considered as dainties. The favourite flesh 
is that of the goat, or of tlio sheop, where,bred; against the sheep 
of the plains -an universal prejudice exists, its long tail rendering 
it, in fcho eyo of the highlander, a species of dog. Ho scruple as 
to the mode of decease exists, and animals dying a natural death 
from disease, or othor cause, are eaten by the Hindus as well ns by 
the Dorns.” 

Stewart also iu his interesting report on the food of tlie people 
of tlie Bijnor district, which lies at the foot of the Garliwnl hills, 
notices many points which have an interesting bearing on the 
lessons learned by experience as to the dietetical value and effect 
of each food-grain. He writes ;— 

(l Tlio prices of the various staple crops would appear to have 
a greater effect on the relative quantities of those consumed at 
different periods of the year than opinions connected with their 
wholesomencss, &c. Still, the latter consideration has its weight in 
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determining the choice of certain kinds of food at certain seasons. 
Tims, iu the cold weather, much more bdjra, which is considered 
« heating,” is consumed, with a, largo proportion of salt and spices, 
than at any other time ; and in that season generally, one meal a 
day, at least, consists of pulse with rice in the form of khijti. Bn h 
ffhar, or rice made into meal with its inner husk, is also a favourite 
kind of food in the cold weather. In tho hot season, again, rice is 
the cereal most used, and this accords with the fact that its com¬ 
parative consumption is found gradually to increase towards Cal¬ 
cutta, and to decrease towards Afghanistan, so that in tho Upper 
Paujub it constitutes a very small proportion of the food of the 
people, and wheat and maize are very much used. In tho rainy 
season more wheat appears to be eaten than at any other time of 
the year, very often in tho form of goclmi bread, with about one 
part in four of pulse-meal. The labourer, if not in straits, always 
has two meals a day, tho fullest being tho morning quo, at 6 to 
8 A.ar., before he begins, or during an interval of, his work ; 
the evening one, after the clay’s labour is finished : but, of course, tho 
change of the seasons, the weather, and the nature and place of his 
work, cause considerable variation in this respect. 

“ The staple of food of the labouring classes in this as in most 
other countries consists of one or other of the cereals, here generally 
combined with a considerable amount of pulao. Prom very many 
enquiries tho average consumption of adult labourers, mala and 
female, appears to bo about ten or twelvo ckhattuks (20 to 24 oz.) a 
(lay of meal, or rice, with about two chhattdks (4 oz.) of pulse. Tho 
averago weight of tho adult males ndmittod into Bijnor jail in six 
months was—Hindus, one maund and ten seers (1001b.), and Musal- 
maus, one maund and eight seers (961b.); and since this may be 
assumed as a tolerably closo approximation to the average weight 
of the adult male inhabitants of tho district, the above quantity of 
food seems liberal when compared with tho amount which has been 
found to support healthy persons in Europe, Avhero the averago 
weight of individuals is probably considerably higher than here. 
Loss invariable (than pulse) but still very frequent concomitant? c£ 
the broad or rice consumed aro greens and tarMri of gourds and 
other vegetables, and, in the season, one or two kinds of fruits. 



OF THU iTORTH-WESTERN PROYHTOES. 


G81 


especially the mango. Those not only have their uses in supplying 
fresh vegetable juices to the economy, but also add to and vary the 
sapid elements of the food, and thus, besides satisfying the natural 
craving for flavour, they also aid in stimulating the process of diges¬ 
tion, although, both theoretically and practically, an excessive amount 
of such food taken habitually is deleterious. A more constant error 
of the labourer is that of making his cakes too thick and under¬ 
cooking them. The reasons for this practice are, that it saves 
trouble, timo, and fire, and produces the feeling of satiety with 
a smaller quantity. It is barely necessary to observe that the 
practice is calculated to injure digestion seriously (and in native 
regiments I have very often found that it materially inter¬ 
fered with convalescence from certain diseases of the alimentary 
canal). Hill men eat greedily all kinds of fruits, both cultivated 
and wild, and very rarely allow either to ripen thoroughly. The 
number of wild fruits and berries is very large, and the supply lasts 
from April to October, forming a welcome, though uot perhaps 
always a healthy addition to their food. 

“The average quantity of animal fibrino consumed by the labourer 
must be very small indeed, as meat is but rarely eaten by him, and 
then generally only in quantity sufficient to constitute a relish to 
Ins ordinary vegetable diet. The place of the oleaginous elomeut 
which is, among moat-eating nations, mostly derived from flesh, is 
here filled by the very large amount of animal and vegetable oils 
consumed in various ways, especially as adjuncts in cooking vege¬ 
tables, &c., and in the proiei-form sweetmeats. The amount of 
spices taken is also large, and is probably, to some extent, necessitated 
by the rarity of the stimulus of meat, and hy the considerable pro¬ 
portion generally borne by crude vegetables to the other articles of 
food. Sugar likewise is used in larger quantity than in temperate 
climates, but I should think not more than, if so much as, is used 
in other countries whoro the sugarcane is cultivated.” 


Writ son's formula. 


Hr. Forbes Watson has published a most useful table, allow¬ 
ing the properties of nitrogenous substances 
which can be combined to the best advantage 
with carbonaceous owes,*, that is, of pulses to he combined with cereals, 
arrowroot, sago, millets, and the like. By a simple formula we can 

86 
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find out tlio quantify of a pulse that should he added to a carbona¬ 
ceous .substance, provided only we know from previous analysis tbo 
amount oi‘ carbonaceous and nitrogenous matter in each, from which 
wc can deduce the proportions of carbonaceous to nitrogenous in 
each, representing nitrogenous ns unity. 

Then, to find the quantity of one substance to be added to the 
other, wo have this formrtla :— 

Lot the proportion of nitrogenous to carbonaceous in the given 
substance he nt ; 1. Lot the proportion of nitrogenous to carbona¬ 
ceous in the substance required to be added be it: 1. 


Then tlio standard proportion or best possible combination 
(which 3s G carb.: 1 nit.:) =2* : !• Let the number of parts in tbo 

given substance be ci } and the number required to be added be .r, 
then— 


a;~ -f 0 ;+ D (»-H)-X«+i) (w+O \ rt , 

l <2J-H>()R + 1) J 

Or simplified, .?= f 1«. This will be clear from 

an example. Let it bo required to know what proportion of a pulse, 
say gram, should be added to a hundred parts of arrowroot to give 
the best combination. By analysis wo know that the proportion of 
carbonaceous to nitrogenous in anowroot is 165*5 : 1, and in gram 
is 3’S : 1: then in the formula m will bo represented by 165'5 ; n 
by 3*8 ; p by (the standard known) 6, and a by 100: so 

r (igjvs-g) (9-s+i) q < 7gg-go q ^ ^ 

| (li-.3*8) (165-6 +1)J 100= | 3D6-0S J 100 — 2*09 X 


100 = 209*0 = the number of parts required ; that is, that 209 parts 
of gram to 100 parts of arrowroot makes the best combination. 
This formula is of great value in settling jail and hospital dietaries. 


A —CULTIVATED FOOD-GRAINS. 

The cultivated crops arc divided into those of tlio mbi or sown 

. . in tbo autumn and reaped in the .spring and 
Cultivated food-grama . 1 . . 7 1 n 

those or tlie kharlj or chav mas, sown in the 

smumor and reaped in autumn, exactly as in tbo plains, for the 

1 A botanical description o£ encli of these plants will be found in ray ‘ Notea 
on the Economic Products of the North-Western Provinces ' Pa it IY„ Allahabad, 
1861. 
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influence of the periodical rains is felt in all the hills on this side of 
the snowy range. In the lulls, the staple crops are the same as they 
were sixty years ago, wheat and barley in the spring, and rice and 
mandua in the autumn ; in tho tract along the foot of the hills 
rice and arum are the principal rain-crops, and wheat, barley, and 
mustard the chief spring crops. Dividing tho cultivated food-grains 
amongst tho great natural orders, we have as follows :— 

Ghaminu* or Grasses. 

Ti iticnm. vulgare, Linn., wheat — grhiiit, hdjdml. 

Horde ton hesraifio7ton, Linn., bailey— -jan 

„ hvnalayense, Linn,, celestial bailey— ua-jatt. 

Oryza satira, Lnm., rice —dhdn 

Zca Hays, Linn., maize — bliutta, junala, mungan, 

Pasjmhtm aernbiculatvm, Linn. — hodo, todiw. 

Pamcum mdlneeum, Linn. — china, gandra. 

Ojdisme Mix fmine Marcus, Link, — mnndira , jha ngora. 
fir tana itahca, Ktli — Imoii, kotii, Mini, 
pomedlai ia tjneata, Lam .—Mjra, 

Hlritxine Corttcana, Gcertn. — mandua. 

Arena satna, Linn., oats—; -jai. 

Sorghum mtlgare, Pera ,—ji>dv,jtinati. 

Sacoharum ojfioinanm, Liu»- ( sugarcane— ikh, rikkn, gaiina, 
LEGUMINOSyE OR PUT.SER. 

direr arietinum, Linn., gram — cltana, chula. 

Hr rum Lens, Linn., lentils — masur. 

Vic. in Faha, Linn , henn— bdkln. 

Lathy ms satltus, Linn., Inmri, chajita. 

Piswn sat aim. Linn .pen—htlou, hdal¬ 
pha seal us aoiiintiffiUiis, Jncq — moth. 

„ Mungo, Linn. — mung, chhnm 

P, Mungo var. vadiatus, Lmn. — urd, modi, chit uni, vutndar. 

„ torosits, lloxb.— guransh. 

Phaseolus i ulgarix, Lnm., bean— shinu, sent 
„ muldjiorus, Willil., fiCarlct runnel. 

,, con incus, Lam., ditto variety. 

Vigna. Catiang, Endl —lohiya, riansk. 

DaUohos hjlorus, Linn. — gahat. 

,, labial, Lmn. — shim. 

Cojanus indicus , Sprang. — arhai, rahar, tdr. 

Glycine Foja, Sicb.— bhat. 

Cya mops is pso mho ides, I). 0.— gairdr. 

CiinxoromAOEJE. 

Chcnojwdium album, Linu.— - lelluta. 
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Amaiuxtacka; ok Amakantu?*. 
jlmarti)itfiV9 frumpntaefOus, Owsh — vhua. 

„ caudatug, — Ved&ri ekua. 

„ Mititm , Linn —eftamli. 

PoLirGOSACEAJ. 

F(tffd})p'\m (•jjcirforfiwi, Mccncln, buckwheat— ogal, pdlti. 

„ tataricum, Gcerln., buckwheat— -jriiiijiar. 

Cetusals . 1 

Triticum vulgar e* Linn..—Wheat, and Hordeum hexastichon, 
Linn.—Barley. There are foul* recognized varieties of wheat :— 
(1) aehhi stifed or white wheat > (2), ddnxl-hhdni or claim f a while 
awnless variety grown in large quantities in the Kosi valley near 
Some ear; (3), daidai-hhdni and (4) Idl-ycAdn, tdnya or j usher, tho 
bearded varieties. Wheat is called goncrically htnctk or gehdn , 
and by tho Bhotiyas ndphal. The Jioirr is known as ala or 

haunih. 

There axe also several varieties of barley known generic ally as- 
jau ; a short-awnod variety is called vena. When barloy i? sown 
and reaped together with wheal, tho mixed grain is called f/ojai$ 
and with gram or peas or lentils, it is known as hijra. In both 
these cases the grains are grown together and cooked and eaten 
as one. Mixed wheat and grant is called gochni below tho hills. 

Wlieat and hurley usually follow rice in the same fields. These 
are prepared in Asauj (Septrarber-Octobor) by ploughing and clean¬ 
ing, and, when practicable, they avo irrigated by turning into them 
a stream from some river. Tho irrigated fields arc sown in Octobcr- 
Itfovembor and the uplands in November-Decoraber. Tho seed is 
sown in furrows (sign), which arc again covered in by tho plough, 
whilst the clods are broken by tho dalaya and again smoothed lyy a 
heavy flat wooden log [>naya) drawn by oxen and kept steady by a 
man standing on it. Barley ripens in Mareh-April and wheat a 
month later, and yield about tenfold the seed sown. Both are 
cut in the middle of tho stalk with a sickle and tied in sheaves 
(uniha) and stacked near the homestead to dry. When dry, tho 
sheaves are unbound and threshed out by a flat wooden hoard with 
a short handle known as mnuyra* In .some of the north-eastern 

1 Abotanienl rte.-ciii'ttoi of wteli species and full notes on loe.ilitu-w, ubch p 
kc . will Ij«' Jirniul m my 'Notes; on the licunomie Products of tho North-Western 
Piovmcufc*' Pint IV. 
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Pattis of Knmaun a primitive form of flail is used in flic shape of 
a long pliant stick. The chaff is used as fodder; cow-dung 
aslies {khani/a) arc mixed with the grain when stored, to pre¬ 
vent the attacks of insects. Tlio variety II. sEyieeras, mentioned 
by Thomson (p, 102) as that c curious, awnless, monstrous barley,* 
is peculiar to the highlands of Tibet, where it is extensively culti¬ 
vated. It ripens in August in the Pruang valley. At the same 
time that wheat is sown, and often on the borders of the same fields, 
masiir (Ervum Lens) and gram (Cicer arietimnn) are cultivated in 
quantities. 

Hordeum himalayeuse ( cuileste )— Ua-jau , the chama of the 
Bholiyas of Darina. 

This species is only grown in villages bordering on tlie snowy 
range and at, high elevations, 7-12,000 feet. The seed is sown in 
first-class unirrigated land in October and ripens iu May. The 
average yield per acre is about fifteen loads, worth one rupee a load, 
and raised at a cost of about eight rupees an acre. The produco is 
consumed locally by the Bliotiyas, being esteemed much too poor a 
food for the lowland folk. 

Oryza sativa, Linn.—Bice. This -widely-distributed grain is, 
as may be supposed, the principal rain-crop 

Xlice 

in the lowlands, and is also largely cultivated 
in the hills up to 6,500 feet, where some of the most valuable varie¬ 
ties are raised in tlie deep, hot valleys. It is an annual, belonging 
to the natural order Graminea;, having numerous culms, erect, joint¬ 
ed, round and smooth, the leaves sheathing and long, scabrous out¬ 
side and the panicles terminal. The local names of the varieties aro 
almost ondless; the principal recognized in the Kama on Division are 

the following :— 


J)hAn. 

dheswiva . 

sathbja. 

dltdni. 

maJaini. 

bat a sun a. 

fidhsmuli. 

diida. 

dhanuja. 

badattya. 

joyyana. 

maha rat. 

Jfa ns raj 

si shah. 

lanpdaa. 

haltioiiya. 

ratinra. 

rdjhhatl. 

(J/tjlo. 

aiijan. 

taulnja. 

malty a. 

a lent i. 

rujiasira. 

Ilya, 

amdrasi. 

Jtirimth, 

adarat. 

rastya. 

Itnhhava. 

Jamil. 

fdl . 

nauliya. 

maisuna. 

yavayai. 

maud hurt. 

JJahinva. 

Italy an. 

raltasuwa. 

andi. 

chunkuli. 

sal am. 

Wimlluja . 

yajahya. 

muthamuth. 

ycruna. 

chinabhurt. 

2>dlhja. 


In the hills, the agricultural year commences about tlie middle 
of .February, when the land has to he prepared for the rice-crop, 
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which is usually sown where mcnuhia has been raised in the pre¬ 
vious season. The manure from idle cattle-sheds is s pro ad over tho 
ground which is then ploughed and freed from stones. Tho terrace 
walls are repaired and the roots of tho mtindua from the last crop 
aro collected and burned. In Baisfikh (March-April) or Jnih, 
(April-May), the land is ploughed again and the seed is sown in Llio 
furrows, which are closed by a flat log of wood drawn along - them. 
When the young plants have rison to some three or four inches in 
height, a large rate or harrow is drawn over the ground to removo 
fclio weeds and thin tlio plants. Where water ia abundant, the hotter 
sorts of rico are sown in a highly-manured and irrigated nursery 
(bihnoru ) or seed bed. This is first flooded with water and then 
ploughed until iliosoil becomes a semi-liquid mass. Manure is then 
added and tho seed is sown on tho topaadeovored over with leaves, 
especially those of the chir, which are said to decompose easily in 
water ana form an excel! ent top-dressing innnuro. Tho young plants 
aro transferred (jopci) from tho nurseries by the wonion and children 
in June-July to tho open held. The manure used is commonly the 
sweepings of the cattle-pons, which are collected in regular heaps on 
a place sot apart for it in the field, usually that in which the cattle 
have been regularly penned (Uuitta) f to economise tho collection of 
their droppings. Loaves also are collected and allowed to rot in 
heaps oji tho field, and twigs and branches of trees are burned 
and tho ashes mado use of. The latter arc usually taken 
from tho village forests and cost no tiling but tho labour in 
gathering and stacking them. When tho field is a small 
one, the earth is loosened and the weeds removed by a small iron 
sickle (kutala). In July-August tho weeds arc again removed, 
whilst tlio land is kept inundated with water, and by tho end of 
August tho poorer highland varieties aro ready, and by the end 
of September or beginning of October tho finer sorts grown on the 
lowlands. Rico is cut from the root and stored on the field in stacks 
(hinyiira) with the ears inwards. There it is left for four or five 
days to dry, and after that tho grain is trodden out by eiiLfle 
on a threshing-floor paved with slates (kkala) or simply by men 
on mats (moshta). The stalks (puwul) aro made up in Lundies 
(pula) and stored round a polo or in tho fork of a troo and afford 
food for cattle and bedding for tho poor. The grain is taken homo, 
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ami, after being dried on the roof of tho house, is stored for use 
in boxes {bhaldr) or in baskets plastered with mud or cow-dung, 
called lorangcis or dddas, Unliuskod rice is known as dhdn in 
Kumaun ; .and before husking it is again dried in the sun 
and then pounded in a wooden or stone mortar called an 
ukhol. The pestle (inusal) in use is tipped with, iron, and the grain 
is pounded three different times before the clean rice or chdnwal is 
produced. Tho chaff (ehila) is used as fodder for cattle, and tho 
lmsk {piilii) of the third pounding, by the poor. "Winnowing is 
performed by a shovel-shaped basket (supa) which is held at such an 
angle to tho wind as allows the chaff toffy off, or the grain is placed 
on tho ground and tile basket is used as a fan. One noli or about 
four pounds of rice-seecl produces in irrigated land 35 ndlis of 
unhusked or one-half that amount of husked rice, and rice-seed in 
upland unirrigated land about half as much. Dry upland rice ripens 
from early September ; common irrigated rice from early October 
and tho better irrigated sorts from the middle of October. In 
Delira Dun there are three principal varieties/ tho diatom, hallyu, 
and kydn or transplanted. The first, which is also known as ckamht 
or unjam , is sown in unirrigated land in March-April ( Chait ) and 
is cut in Angust-Septembor. HalUju is sown a month later in 
similar land and is cut in September; it is also known as anjani 
and naka. The ltydri furnishes rice of the best quality; the seeds 
are sown in nurseries in April-May, and the young plants are 
transferred in the following two months to wellirrigated fields, 
whore they are carefully weeded. The principal varieties are the 
ramjawdin and bdsmati , and these grow best in warm valleys and 
along Uie great rivers where thero is much moisture. Chdnwal 
cooked in water is called bhat, but the broken grains (kanika) when 
cooked are called jaula. Khijri is a mixture of rice with urd or 
hdjm boiled together in water; and hhir is rice boiled in milk. 
The commoner varieties are often made into bread, and in that case 
the grain is only husked once and tho inner husk is left on to be 
ground into flour, called bayhar in GrarliwaL 

Zea Mays, Linn.—ludian-corn, maize ;— BMtta, mukui (Itu- 
maun) ; munyari, juneda (Gnrhwdl), The maize plant is grown in 

1 Memoir, 22, 
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small quantities in Hie hills for the heads which are usually rousted 
whole, and tlie seed is then eaten from the cob (e/uiclif). The seed 
is somotiines oround into flour and made into broad either alone or 
with the flour of moth. 

Paspalum scrobiculatum, Linn.; P . kora, Willd.— Kodo, 
kodra } kodram. 

An annual belonging to the natural order Qmmineai and sub¬ 
order PaniceoSy cultivated, in tins suh-Him&layan districts. Dr. 
J. L. Stewart writes 1 of the Bijnor district: 11 ICodra is said to 
produce cholera and vomiting, and I find that some authors mention 
a similar phenomenon ns occasionally occurring in all three presi¬ 
dencies. The natives generally hold that with tho ordinary kodra, 
and undistinguislinblo from it, grows a kind that they call vwjtut or 
mujni which produces tho above effects, but it has been suggested 
with greater probability that these depend on the use of the new 
grain under certain conditions.” Theso results are, however, un¬ 
common, as they axe seldom met with, and the grain is a favour it o 
one for home consumption amongst the poorer classes. It is hu&ked 
with the pestle {musal) and frequently eaten unground called 
chdnwal in the Bijnor district, a term usually appliod to busked 
rice. P. longiflorum , tlio kcina of Kumaon, grows wild and its 
seeds are also used as food. Roxburgh, 93 ; Drury (If. P.), III., 
565. 

PatfiiCrUm milia&etffli, Imm.—-Tl\c china of tho hills raid chimici 
sdwc'm of some places, of which tho gandra or ejandri variety ( P. 
uliginosum ?) is grown extensively in the Bhftbar. It is an annual 
with erect, round culms, belonging to the natural order Graminece 
and the sub-orcler Panicece. It is cultivated in the hills up to 6,000 
feet and the sub-Himalayan tract, and is noted by Madden as 
apparently wild at Hnwalbagh. It is a very delicate plant, sown in 
March ; it ripens in May in the Bhfibar, and is grown chiefly for 
immediate consumption. .In tho hills it is occasionally sown in 
May-June up to 6,000 feet in a few villages and ripens in August. 
The average outturn per acre in the hills is about 25 loads of 
unthreshed grain, worth about Rs. 20, and raised at half that cost. 
The seeds are white and smooth like sago, and arc considered a fit 
1 J. Agrl.-Hort,, XIII., Bee. 50. 
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Food for invalids. They .are husked by the pestle and mortar, mid, 
like korlra, are often eaten nnground mid or tho name chdnwal in 
fcho JBijnor district. It is known as a tinpdkli or u throe-fortnight” 
grain, that being tlie lime required for its production from sowing 
to cutting, and is therefore one of those allowed as food to devout 
Hindus during fusts. P. hrizoides, Jaccj., is occasionally cultivated 
under the name lard for the same purpose. Roxburgh, 101. 

Oplismemis frmnentaceus. Link.—tho wnulira and jluingom of 
Kuinnim, jhiingam of Garlnval, the saman of the Bhabar, and sdwun 
of tlio plains ; sydmdk, Sanskrit. 

This is a small hardy annual belonging to the natural order 
Gmmincce and sub-order Panlcca', cultivated throughout the lulls 
up to (5,500 feet and in the submontane tracts. It thrives best in 
soils tenacious of moisture or which receive plenty of rain, and is 
sown in July and gathered in September. Tho ears are cut first, 
and the stalks afterwards as fodder for cattle. It is also one of 
the “ Unpakha ” or “three-fortnight” grains, coming to perfec¬ 
tion in about six weeks. It 1ms culms erect, 2-4 feet high, paniclo 
erect; spikes secured, incurved; flowers three-fold unequally pedi- 
cellcd; leaves largo, margin hispid. The grain is considered 
heating, hut when kept for four or five years loses that quality. 
It is chiefly consumed by the poorer classes made into khiv (boiled 
with milk), JckaslcMl/, Jchijri, &c. It is th o P/micum /rnmenkiceum 
of Roxburgh, 102. O. col onus, Kill., occurs wild and occasionally 
cultivated or rather allowed to grow under the name jangli-mandira. 

Set aria italic a s Kth.; Panicum italicum , Linn. ; Pennisetum 
italicum, R, Brown.—Italian millet. The kauni, koni of tho lulls, 
Mkni of Bijnor, and kangni of tho plains. 

This is ait annual with culms erect, 3~7 feet high, round, smooth; 
roots issuing from the lower joints ; margins of leaf hispid ; mouths 
of the sheaths bearded ; spikes nodding ; spikelets scattered; seeds 
ovate; cultivated in the bills up to li,500 feet and in the submon¬ 
tane tracts. In the hills it is sown with mandira or along the 
edges of rice-fields for home consumption in April and gathered 
in September. An unmixed field of Icauni is very uncommon. 
The ears are cut off while the crop is standing and the stalks are 
only used as bedding for cattle. As a food, natives consider it to 
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be cool nml dry, astringent and diuretic, and to be of ufie exter¬ 
nally in rheumatism. “SVlieu taken ns the sole food it is raid to bo 
apt to produce diarrhoea. It renders beer more intoxicating. In 
Madras its flour is highly esteemed for pastry. Roxburgh, 102 ; 
Drury (U. P.), 338. 

PenicilUria spicata, 'Willd.—Spiked millet— Bdjra. 

This millet is also occasionally grown along the foot of 
the hills and in the lower valleys within the hills, but bftjva, jodr , 
and make are essentially plants of the plains proper. Roxburgh, 
95. 

Eleusine Coi'acanaj Gaertn, ;the mandua or marutua of the hills, 
Icodo of parts of the western hills and raff hi of the south of India. 
Mandua belongs to the natural order Gramincce and sub-order Ghlo- 
ridece , and has an erect euhu supporting from four to six spikes, 
digitate, incurvate, from one to three inches long, composed of two 
rows oF sessile spikelots, each consisting of from three to six 
flowers. Calyx fMined of jtwo glumes : seed covered with a thin, 
pellucid, membraneous aril. It is the staple autumn or chaumds 
(saoni in Debra Dun) crop of the highlands (up to 8,000 feet,) 
between the Tons and the S&rda, and forms tlio main food-resource 
of the agricultural classes. It gives a larger yield than other 
orops, and is said to increase in bulk when ground, qualities that 
have probably led to its more general cultivation, as it is a poor 
and very coarse grain. Indeed, Madden terms it “a bitter and 
indigestible food,” Mandua is cultivated both in ordinary agri¬ 
cultural land and in freshly cleared jungle. In ordinary land, 
it usually follows a wheat crop which is gathered in April-May, 
and the land is at once prepared for the mandua in the same 
manner as for rice. The seed is sown broadcast, and, instead of a 
harrow, the bough of a tree is drawn over the newly-sown land to 
cover the grain. "When the young plants have rison two or throe 
inches, fcho whole field is harrowed two or three times and the vaoant 
spaces are filled up from those where the plants are in excess. Seeds 
of the gahat } urd , bhat, and other similar grains are then sown in the 
midst of the mandua , and their produce is collectively called kdn in 
Kumann. Later on the crop is well weeded with the hUala , and in 
October-Nov ember the ears of the mandua are cut off and the iUfa 
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aye rooted up. Afterwards tlio st-alka (naluura) of tho mandua are cat 
and tied in bundles and stacked like those of rice to serve as fodder, or 
cattle are driven into the field and allowed to consume them. The 
ears of the mcindna are stacked {thupara) for some twenty to twenty-five 
days, when they begin to ferment, and, when warm, they are spread 
out and dried and are then threshed out by a flail ( saila), or are trodden 
out by cattle. Winnowing is performed by the supa as in the case of 
rice, and the heap formed is then passed through a sieve (rant/ra) before 
being stored. The chaff (dMsi) is used as fuel for cooking and its 
ashes as a dye and for washing clothes. The chaff [nat) of the kdn is 
useful for fodder. Mandua is ground iu to flour of a somewhat rough 
and astringent taste, and made into unleavened cakes or a kind of 
porridge called bdri. A spirit called dcint is also made from it and 
sells at from' three to six annas per bottle. A variety called mundin 
has usually 3-4 spikelets which are not incurvate and ripen in 
September. E. indica, the mandavi of the tract along the base of 
tho hills, is common in the hills and Bliahar. 

The rent per bisi, Avhich is only forty square yards less than an 
acre, varies from one-fourth to one-half the crop, and may be set 
down ns about two rupees. The cost of ploughing and' harrowing 
where cattle are hired would be about two to two and-a-hnlf rupees 
per bisi, and for labour whilst the crop is on the ground about the same 
amount. Seed, solving, cutting and cleaning the grain about three 
rupees, 1 giving a total expenditure of ten rupees per bisi. The aver¬ 
age outturn is between fifteen and twenty maunds of forty seers each, 
worth about one rupee a maund. Mandua is one of the favourite 
crops with squatters in the forests. Then mode of operation consists iu 
felling the timber and clearing patches along the ridges in autumn, 
and when the timber is dry it is burned in spring, and mandua is 
then sown in the aslies and lightly ploughed in or hoed in by hand. 
No other labour is required beyond roughly fencing iu the patches 
with the half-burned logs and watching them at night to prevent 
the incursions of wild auimals. Tho cost of production is much less 
than iu ordinary land, and no rent is paid, as but one crop is taken, 
after which the patch lies fallow for from six to twelve years. This 

1 Sowing four aunaa ; seed at twelve seers per bixi, eiglit to ten annas; cutting 
and vinnou mg, foi the former eight and the lattci four men. wo ild cost iioiu 21 
tt> 30 annas 
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mode of cultivation is, according to the nature of the soil, known txs 
laill, kola banjar or ijrcm in Ivumaun and as kUl or Hndala in Garb- 
wal- In ordinary land there is a formal rotation of crops. Thus, rice 
sown in April and gathered in Septembor, after which the land is pre¬ 
pared and yields a crop of wheat or barloy, which is cut in April, and 
is succeeded by mcmdiia, and as the last is not ready for the .sickle 
until November, the land is .allowed to remain fallow until the follow¬ 
ing spring, when rico is 5 again sown. Whore land has been long 
allowed to lie billow, a crop of vmndita or clma or buckwheat is 
usually taken first, and, as a rule, a field is allowed to lie fallow after 
every third crop, except in a bad year. In tho BJnibar, mustard is 
sown in August and gathered in February, when it is followed by 
the ejamra variety of millet which is ripe in May. Then wheat is 
sown, which is followed by rico in the next spring. In the older vil¬ 
lages nearly half the land, especially that on which rice has been 
sown, is allowed to lie fallow one season. In now villages land is 
cropped without intermission for several years. Roxburgh, 115; 
Drury (U.F.), 206. 

Avena sativa, Linn.—Oats— Jai, unlay ati-j mu Jal is grown, 
in small quantities in the hills (6-10,000 feet) and in tlio Dun for 
local consumption. In the hills it is usually sown mixed with bar¬ 
ley and the two arc eaten ground up together. A^fatua seems to- 
occur wild. 

Sorghum vulgatre, Vers.; Iloteus Sorghum, Linn.—Great mil¬ 
let—-Thoyitnah of the Bhubar and jodr of the plains. 

This millet is grown in very small quantities near houses hero 
and there in the Bhabar and in parts of tho hills up to 5,000 feet- 

I&tlepense, Linn., occurs wild in the Bh&bav, under the nnmes- 
hnru and rikhonda. Junali is grown in the plains for its seed and 
sown clo.-ely as a fodder, which is acceptable to, and greedily eaten 
by, cattle of all sorts, notwithstanding the size of tho stalks. Rox¬ 
burgh, 90; Drury (U.P.), 413 ; Sfceiulel, 381. 

Saccharmn officinarnm, Linn.—Sugarcane— Jhh^ rikhi, (/anna, 
piina-riUiu (largo variety), kanthi-nkhu (small variety). Though tho- 
sugarcane is not a food-grain, it may bo noticed here as belonging, 
to the Gmmlnew. It is only occasionally cultivated in tho hills,, 
notably near Dwtira Hut and Gangoli Hut, but is largely grown ha 
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the submontane tract and the Tariii. The details of manufacture 
for export do not differ from the system generally observed else¬ 
where. 

Pulses. 

The pulses belong to the natural order Leguminosw or pea-tribe, 
and afford a large quantity of the food-resources from tlio vegetable 
kingdom in these provinces. Of those raised by field cultivation, 
mibiy, mush, and masiir are often eaten unlmsked by the poor. The 
two first and gram or chan a are held in high repute, though all arc 
considmed, when eaten alone, to be apt to produce colic and flatu¬ 
lency. Gram, peas, and a few others are occasionally ground into a 
flour called besan and made into bread either alone or in the propor¬ 
tion of one-fourth with cereals. Thus, wheat is ground with gram, 
maize with uvd, and the millets with moth. Pulse bread alone is 
only resorted to when nothing bettor can bo obtained. Mush and 
viiiny split in two and then known as dal are usually eaten separately 
or with rice, when the mixture is called hhijri. Mibiy and ttrkar arc 
reckoned as good nutritious food for invalids, but moth and mastic are 
considered less valuable as causing heat and thirst. Mazur is said 
to be the source oi the well-known Du Barry’s Revalenta Aralnca 
Cfram, peas, tnung, moth, and lobiga are frequently parched by trades¬ 
men known as h/nhyus, and, under the name chubena , form the usual 
food for persons going on a journey or employed so as to prevent 
thoir being able to cook their regular meals. The usual mode of 
preparation, howover, is to boil tho pulse, after removing the pod, 
and servo with condiments of various kiuds as shred onions, turme¬ 
ric, spicos, &c. Eaton with boiled rice, they form one of the staple 
dishes of the country ( ddl-bhut ), and in this form are said to be most 
wliulesoine, the cereal correcting, to a certain degree, the heating 
properties of the pulse. 

Cicer arietiniun, Linn.—Gram— Ghana. The grain plant is 
sparsely cultivated in the hills. It is a naturalised plant, a native of 
Europe, deriving its name from the pea having a supposed resem¬ 
blance to a ram’s head (arm). It belongs to the natural order Legumi- 
nome and sub-order Viciece. There are four varieties, black, white, 
ml, and yellow, tho last of which is that usually found here. It is 
cultivated in the warmer localities, usually as a hurder to wheat, nud 
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ripens in February. Tlie bhiisa of the a talks and leaves forms a 
valuable fodder for cattle and horses, and the green leaves are eaten 
as a pot-herb. Hook. FI. Ind., II., 176: Roxburgh, 567. C. micro - 
j vhyllum, Benfch., a wild species growing in Tibet, is remarkable for 
a very viscid exudation and its strong odour (Thomson’s Travels, 
371): Drury (U.P.), 134. 

Ervum Lens, Linn.; Cicer Lens, Willd.—Lentils.— Mastir, an 
annual belonging to the natural order Leguminosca and sub-order 
Videos, is sparsely cultivated in the bills, but is increasing in favour 
in tlie Bluibar. The seeds split in two are used as a ddl, but they 
are commonly regarded as heating. It also is sown at the border 
of fields and ripens in February. Roxburgh, 567. 

Vicia hirsuta, Koch. This plant is found wild near Almora, 
ami is occasionally cultivated as a fodder under tlie names mastiri, 
mauir-cltana, and jhanjhaniya-kuri up to 5,000 feet in Kumaun and 
also in the Tarai. Hook. FI. Ind., II., 177. 

Vicia Faba, Linn.—The garden bean— Bdkla. This bean is 
cultivated occasionally for its seed and straw up to 3,000 feet. 
There are several varieties sown from introduced seed or native 
seed either in fields or gardens. V. saliva, Linn., vur. angustifoMa 
(Hook Fl. Ind., II., 178) and V. tenera occur wild. 

Lathyrus sativus, Linn.—The chickling vetcli— Kiadra, clrnrdl , 
chapa, mattar, kdsa. This species is occasionally cultivated below 
the hills and in the bills up to 8,000 foot. The evil effects of this 
pulse is unknown in Bijnor and tho Bliabar, though it is said to 
produce paralysis in AUalmbad. L. sjiJmricus, Retz., and L. Apha ca, 
Linn., are found wild. 

Pisiun sativum. Linn.—The field-pea— Kalon , hilai , batcina 
(Jamisar). This well-known annual lias boen introduced from 
Europe. The seeds are round, of uniform colour, and there aro 5-6 
leaflets. Another species, P. arvense, Linn., having 2-4 leaflets and 
compressed marbled seeds, is said by Royle to be a native of India. 
It is cultivated in small quantities up to 8,000 feet in the bills. 
Hooker, FI. Ind., II., 181. 

Phaseolus acoiiiUfolius. Jacq.—The aconite-leaved kidney 
bean— Mollu This species is chiefly grown in the submontane tract 
in the poorest soils and is of little account amongst food-resources 
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here except in dry seasons. Hooker, ibid,, 202 : Roxburgh, 
558. 

Pliaseolus Mungo, Linn.—The small-fruited kidney bean.— 
Mung, chhlmi, chikan, andvur. radiatns , Linn.—rayed kidney bean j 
urd, mash, ehhlmi ntinddr . 

Both these varieties are cultivated in Kuinmm up to 4,500 feet. 
The former is rare and lias greenish yellow flowers, pods 10-15 
seeded, and seeds with numerous longitudinal close streaks. There 
are four varieties, green, black, yellow, and white, of which the first is 
most common : ripens in October. The second has yellow flowers, 
pods very hairy, 4-6 seeded ; two varieties, black and green, and a 
third smaller plant occurs called nrdi. It is a rain crop and is more 
commonly cultivated in the hills up to 6,000 feet. It Is considered 
the most heating of all the pulses and is seldom eaten alone. Hooker, 
I. c. } 203 , Roxburgh, 556. P. Mungo of Roxburgh is the common 
green mting ; the black variety is his P. Mace and the yellow variety 
is his P. aureus , whilst P. Roxburglm, IV. el A., is the same as P. 
radiatus, Linn., urd or mash, now reduced by Aitchisoia (p. 389) to 
a variety of P. Mungo, Linn. 

Phaseolus torosua, Roxb.— Guraush , ydrdnsh. This species is 
grown, at a higher elevation than any other pulse (6,500 feet), 
chiefly in Kali Kumaun, but also in Almora and the Bhagirathi 
valley up to 4,500 feet. It is apparently a cultivated form of P. 
calearalus , Roxb. (Hooker, II., 204). There are two varieties, one 
of which has a red and the other a cream-coloured seed : ripens in 
October. Roxburgh, 558. 

Phaseolus vulgaris Linn.—French bean— Shiuchana, hdhuh. 
This and P. multiflorus , Willd. (scarlet-runner) are chieffy grown 
in gardens as pot-herbs. P. coccineus, Lam., differs by its bright 
scarlet, casually Avhite, flowers arranged in long racemes which often 
overtop the leaves. Hooker, ibid. f 200. 

Vigna Catiang, Endl. ; Dolichos sinensis, Linn. : both are now 
united— Lobiya ridnsh, rdish, riensh. 

The first is low and sub-erect with pale purplish flowers ; the 
latter is tall and voluble. There are several varieties differing in the 
colour of the flowers and seeds (white, brown, yellow, black). Three 
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ov four arc cultivated in TCmuaun (up to 4,000 foot), of which one is 
known as sonta. AH the varieties are usually sown with oilier crops. 
The young legumes are eaten as a vegetable and the ripe seeds in 
curries. Hooker HI. Inti., II,, 205 ; Roxburgh, 559, 500. 

Doliohos bill or us. Linn.—-Horse-gram-— Gahat, kalath, the hilt hi 
of the plains. The liorse-grain is occasionally grown in the hills 
up to G,000 feet and in tho submontane tract. In the Bhiibar it 
ripens in October. Hooker, I. e., 210 ; Roxburgh, 5(13. 

Dolichos Lablab, Linn.—Black seeded kidney-bean— Sfo'mi, 
cMrni . Six varieties of this species are commonly cultivated in 
gardens and very occasional^ as a hold-crop. Hooker, 1. c-, 209 : 
Roxburgh, 560 : Drury (U. P.), 282. 

Cajamis indicus, Spreng. ; C. flams and bicolor, D. O.; Cyiisus 
Cajan, Linn.—Pigeon-pea.— Arhar, rnhar, for, ihohar. 

The pigeon-pea is occasionally cultivated in the bills up to 4,00(1 
feet and in the submontane tract as a border to other crops and has 
a reputation for being easily digested and nutritious. C. flams lms 
the vexillum yellow, whilst C. bicolor has it beautifully veined with 
purplish red ; tho latter is more commonly cultivated in ICumaun. 

Glycine Soja, Sieb. ; Soja kispida, Mocnch.—Soy Loan—the hhat 
of Kuinaun, bhatnas and bhatioas of Nepal and northern Tirlnit, and 
Khajuwa of the Taiai. This bean, though a poor food resource, is 
extensively grown in tlio hills 4-6,000 feet, as food for men and cattle. 
It ripens in October. Hooker, 1. c., 184 ; Roxburgh, 563. 

Cyairtopsis psoralioides, D, O.—the gaiodr of Meerut and kauri, 
si/dmsundari, phali-ganfdr, kawdra and kachhdr of the submontane 
tract. It is sown with other rain crops or along the borders oF the 
fields in the rains in favourable places, but will not stand either 
excess of moisture or high winds. The legumes are delicate and 
are used in vegetable curries when young, and when mature they 
are boiled and with n little mustard-oil givon to cattle as n condi¬ 
tion fotldor. Drury (TJ.P«), 179* 

CHEN 0P0DIACE2E. 

Chenop odium album, Linn,-—Goosofoot— Betkmca , chardi, 
jau-sdg. An annual which occurs (cultivated occasionally) in the 
bills up to 4,000 feet. It is gathered for its seed, whilst the young 
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leaves are used as a vegetable. It is entirely a rain crop and 
attains a height of six feet. T3ie seeds ripen in October and are 
considered nutritious. Roxburgh, 260. 

Amaranths. 

Ama-rantlius fruxnentaceus, Buch.—Prince’s feather— CMa, 
chua-mdrsa, rumddna, andrddna of these hills and batu, bathu , 
huthua of Bis ah r. There are two varieties, tlio red and yellow, 
both of which belong to the natural order Amarantacece and 
sub-ordor Aehyranthece, pentandrous j stems and branches erect; 
leaves broad-limccolar ; panicles erect ] leaves of the calyx daggered $ 
capsules wrinkled, seed, solitary, round, pellucid with callous white 
margins. Calyx longer than the stamens j leaflets in both male and 
female with subulate points. Male flowers with five stamina : female 
flowers with 2-3 styles. Chita is largely grown in the northern par- 
ganahs up to 9,500 feet, where it forms the staple food of the poorer 
classes and is a favourite crop in newly-cleared jungle, as it is not easily 
injured by bears and deer. It is sown in May and June in first and 
second class unirrigated laud and yields about twenty loads to the acre. 
The produce of an acre is worth about sixteen rupees, and the estimated 
outlay is about half that sum. From an experiment conducted in 
the Botanical Gardena in Calcutta it was found that forty square 
yards of ground sown with this plant in June yielded twenty-ono 
pounds weight of clear ripe seed in September, or thirty-one nmunds 
to the aero. It also grows well from October to February in tho 
plains. Some identify cMa with A. Anardana ( farinaems) } and 
much remains to be done to clear up tho synonymy of tho 
amaranths. Roxburgh, 663. 

Amaraiithus oaudatus, Linn.—Love lies bleeding—fclie keddri 
data of the hills. This species has an erect stem angalaiiy- 
strialed, glabrous, green ; leaves long, petioled, ovate or rhomb o- 
vute, narrowing at both ends, blimtish, enmr gin ate, glabrous, green ; 
spikes ascending: flowers sessile, green: bracts longer than the sepals, 
winch are three in number. Cultivated in gardens or near the 
homestead in the hills for local consumption, The seed is sown in 
May-June and the crop is ripe in October. Drury (F. P.), III., 21. 

Amaraiithus Blitum, Linn, j Tar. pnlyponddes, A. polyya- 
mils, Linn. Hermaphrodite amaranth,— Qhamli stiff, cliauldi. This 
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common species is sometimes grown along the edges of fields intlie 
submontane tract as ft pot-herb. Like all the amaranths, it is one 
of the phaldluis or food-grains which Hindus may cat during 
fasts. 

PoLYGOrFACE^E. 

Pagopyrum esculenfcum, 'Mcencli.—Buckwheat— 1 The opal of , 
Kumaun, kotu of Cfarhwill, and pdlli of the Bhotiyas. The Himala¬ 
yan buckwheat belongs to the natural order Polygonacece and 
sub-ordor Apterocarpecu. It is grown chiefly as a vegetable in the 
hills and is recognisable by its red flowers. It is frequently 
sown in newly-cleared forest land and ripens in September. The 
grain is exported to the plains under the name kolu and is eaten by 
Hindus during their fasts (6 art), being one of the phaldhas or food- 
grains lawful for fast-days. It is said to bo heating, but palatable, 
and is sold by the pansdri or druggist, and not by the general 
grain-dealer. P. cymosum, Meissn., the ban-ogal of Kumaun, 
occurs wild in the lower hills. 

Pagopyrum tataricum, Gmvtn. j F. marginatum .—Buck- 
wlieat,—called phdpar or paphar by the Kumaunis and bhe by the 
Bhotiyas. It has a white or yellow flower and only grows at high 
elevations, 7-12,000 feet. It ripens towards the end of September 
or beginning of October, The seeds are oval, acute, nearly tri¬ 
angular with acute, smooth, brilliant angles, the sizo of a hemp 
seed, of ash-brown colour, whilst the seeds of the opal are rounded. 


B.—CULTIVATED VEGETABLES. 

The vegetables grown in the Kumaun division are those noted 
below, which may be divided into three classes : (1) those like the 
gourds and melons that are eaten raw or cooked \ (2) those general¬ 
ly boiled in water with salt and spices or cooked with gld (clarified 
butter) or oil, as the ordinary garden produce , such as radishes, 
onions, carrots, turnips, and the legumes of various plants and which 
are known generically as tavkdri 5 and (3) Llie leaves and stems of 
various herbaceous plants, cultivated and wild, which are boiled in 
water and form what is known as sag or greons and when cooked 
merely with sufficient water to prevent their burning, hhangi or 
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hlumghjix. Tlie first class comprises a groat proportion of the food 
of all classes during tlio months that they are in season and form 
one of the most important dictetical products of native horticulture. 
The second class forms the staple of curries eaten with split pulse 
or dal and the third class includes both plants specially cultivated as 
greens j the leaves and parts of plants cultivated for seed, fruit or 
fibre, but not specially cultivated for greens, and the roots, bark, 
leaves, and flowers of an immense number of wild plants which are 
edible, and form a substitute for the cultivated plants with the 
poorer classes and with all, indeed, in times of scarcity. We shall 
divide the vegetables therefore into gourds, ordinary vegetables ; 
thirdly, those plants that are cultivated as greens; and lastly, the 
principal wild plants that «are considered edible and form a portion 
of the food of the people. 

Gourds. 1 

Gourds belong to the natural order Gucuvhilacea , and are grown 1 
in the lulls and submontane tract. They are annuals, climbing, hav¬ 
ing clasping tendrils on the stalk, hairy, drastic, pulpy and refresh¬ 
ing, but apt to produce evil effects if taken in inordinate quan¬ 
tities. The principal species, cultivated and wild, are noted below 
in order to give a general view of the entire order. They may be 
divided for their dietetic properties into three classes :—(a) the plea¬ 
sant tasted, with a refreshing juice, usually eaten raw like the melon 
and water-melon : (6) the other edible gourds which are either 
insipid or bitter, and are all cooked before being eaten and (c) those 
cultivated or used for their medicinal properties only. The prin¬ 
cipal genera represented in the Kumaun division are Trichosanthes, 
Liiffii, Cucuinis, Citrullus, Cephelandra, Bryonia, Mukia, and Zeh- 
Jleria. 

Triohoeanthes palmata, Boxb.—The indrdyan of Kumaun and 
pahval of the plains. This species may be known from its red glo¬ 
bose fruit which is possessed of severely drastic properties when 
wild, though edible under cultivation when boiled. T. dioica , 
Boxb., the paheal of Bijnor, is also edible. Hooker, FI. Ind., II., 
GOG : Drury, fF. P.), I., 467 ; Boxburgh, 695. 

1 Tor a botanical denariptlon of each plant boo my 1 Notes on the Economic 
Products of the North-Western Froviuccs,’ Tart V. 
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Tricliosanthes anguina, Linn.—Common snake gourd. The 
ckachinda of Kntnaun and chacldnga of Rohilkhand. This species 
is cultivated throughout the lulls and plains. Tho fruit is greenish 
•white, 2'-3' long, and is usually eaten cooked. Hooker, FI. Ind., 
II., 610; Roxburgh, 694 v Drury (F. P-)> d67. 

Trichosanthes tucirmerina, Linn.—The jangli-cAachinda of 
Kuniaun. The jangli-chachinda appears to he the wild representa¬ 
tive of tho preceding ; the fruit is chiefly used in medicine, though 
it is edible. Hooker, l.c., 609; Roxburgh, 69-1; Drury (U.P.), 44.0 •, 
Roylo, 219. 

Luifa a3gyptiaca, Mill.— Ghija Iaroi or tjhhja tori. It may be 
known by its 5-angled loaves and 10-angled fruit. It is used much 
in. curries, dressed as a vegetable with clarified butter and spices. 
Hooker, l. e., 614; Roxburgh, 698; Drury (F, Ik), I., 459, 

Luffa acufcangnla r Roxb.— Kali iaroi or tori. It has the lower 
leaves 5-anglcd, tho upper leaves palmate, the seeds black and irre¬ 
gularly pitted and tho fruit usually smaller and is commonly culti¬ 
vated and highly valued os a vegetable. Hookor, l. e., 615 ; Rox¬ 
burgh, 698 ; Drury (TJ.P.), 291. 

Lagenaria vulgarisr Sering.—Pumpkin or bottle gourd— 
Zauka , tumri (small variety), gol kaddti. It is from this gourd that 
tho bottle carried by mendicants is made; it is extensively cultivated 
along tho foot of the hills. Tho pulp is eaten with vinegar or mixod 
with rice as a chliackki or vegetable curry. Hookor, 1 . c., 613 ; 
Drury (U.P-), 383; Roxburgh, 700. This fino species was brought 
to Almora from Jabalpur in 1846 by the Bengal Artillery. Tho 
tumri variety is not edible. 

Benincasa cerifera, Savi.—White gourd melon— BMnjci,petha r 
ch&l-kumlira. Cultivated for its fruit, which is used in curries and 
as a vegetable. Fruit 1-1 £ feet, cylindric, without ribs, hairy, ulti¬ 
mately covered with a waxy bloom. Hooker, l. c., GIG; Drury 
(U.P-)j 76 ; Roxburgh, 700. 

Momordica Charantia, Linn.— Kcirelci^ Teavohir There are two* 
vaiioties well marked; the one with longor and more oblong fruit, 
and the other with fruit smaller, more ovated niurieatcd and Uibor- 
cled and numerous gradations between them. The fruit is stooped 
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in water with a little salt and then eaten cooked in curries. Hooker, 
l. c. } G16 : Drury (U.P.), 308 ; Roxburgh, 808. 

Momordica dioica, Roxb .—Gol kdnhra, There arc several 
varieties, of which the unripe fruit and tuberous roots form an 
article of food. M. Balsamina also occurs along the foot of the 
hills in wild state and iu Bijnor, Hooker, PI. Ind., II., 617 ; 
Drury (U.P.), 306; Roxburgh, 806. 

Cucumis trigonus, Roxb.— Bislombld. Found wild along the 
foot of the hills. Hooker, l. c., 619 ; Roxburgh, 701. 

Cucumis Melo, Linn.—Melon— Kharbdz, and C, var. utillisimm, 
hahri, Both these varieties may bo seen at Srinagar, but they are 
not cultivated in the hills generally or in the submontane tract. 
Hooker, l. c., 620; Drury (U.P.), 172; Roxburgh, 701. 

Cucumis sativus, Linn.—Cucumber— Kktm, bldrai, hdkura . 
This species is also cultivated for its iruitj and C. Ifardivichu, Royle, 
the air-alu of Kmnaim and pahdri-indruytm of the plains seems to 
be only a variety of it. Both the latter and C. himalensis occur 
wild in the hills mid Bliubar. O. Momordica, Itoxb. (700), seems 
also to be a variety ; it is the kachra (unripe) and plaint or tuti {ripe) 
of the submontane tract; names given from the fruit bursting when 
ripe, and is frequently cultivated. Hooker, l. o. } 620 ; Drury 
(U.P.), 173 ; Roxburgh, 700. 

Citrullua Colocyutllis, Scbrad.—Colooynth gourd —Indrdyan 
of the plains. Found along the foot of the hills ; only used in 
medicine. Hooker, l. e., 620; Drury (U.P.), 135; Roxburgh, 700. 

Cifcrullus vulgaris, Schrad.—Water-melon— TarlMj, hindwdna. 
It ib very sparsely cultivated in the Bliabar, and still more rarely 
in the hills. The seeds are eaten parched with other grain. The 
hitter variety is the G . canarus of authors. Hooker, l c. } 621 ; 
Drury (U.P.), 174; Roxburgh, 700. 

Cephalandra indica } Nandm.—Bimba, Jcmdevi hi bel. It 
occurs wild, but is occasionally cultivated in the submontane tract, 
and the ripe fruit is eaten raw or cooked. Hooker, l. c. y 621 ; 
Drury, (U.P.) 144 ; Roxburgh, 696. 

Cucurbita maxima, Duch.—Squash gourd.— Kaddu, mWm 
kculdu, ijaduwci. It is frequently cultivated for its fruit which is eaten 
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boiled: the seeds also yield a mild oil used in cooking and burning. 
Hooker, L c. } 622 ; Drury (U.P.), 175 j Aifceh., 64. 

Cucurbita inoschataj Ducli.—Musk-melon— Kumhra. It is 
cultivated below the hills for its fruit, which is esteemed highly palat¬ 
able and nutritious. Hooker, FI. Ind,, II., 622; Roxburgh, 700. 

Cucurbita Fepo, D.C.—Pumpkin or white gourd—IsTum/im, 
kondha , lauka y and hadclu-safed . It is cultivated for its fruit. 
Hooker, l . e 622 ; Roxburgh, 700. 

Bryonia laciniosa, Linn. It is found wild and is only used in 
medicine; the seeds also yield a medicinal oil. Hooker, l. c., 623 ; 
Drury (U.P.), 87; Roxburgh, 703. 

Mukia scabrella, Arn.— Gwdla-kakri It occurs wild and 
is only used in medicine. Hooker, l. c. } 623 ; Drury (U.P.), 
88 ; Roxburgh, 702. Zehnena umbellata } Th., known under the 
same vernacular name, and its variety Z. nejxdensis, occur wild in 
ICunuum. 

Vegetables. 1 

Bras sic a Rapa, Linn.—Turnip— Shalgam; the ohankan of the 
Bhofciya parganahs. The turnip is beginning to form an article of 
food. Tho Brahmans and Baniyas of the plains have a prejudice 
against the turnip and carrot as in some maimer resembling flesh, 
which is forbidden as food for them. Hooker, Fl. Ind., I., 156 ; 
Roxburgh, 497. 

Raphanus sativus, Linn.—Radish —Mill Both the long radish 
and the turnip-shaped radish are now largely cultivated and consumed, 

Hooker, l. c,, 186 ; Roxburgh, 500. 

Lepidium sativum, Linn.—Gross— Htilim, hdlang. Hooker, 
l. c., 159 ; Roxburgh, 497. 

Hibiscus esculentus, Linn.— Bhindi. This and II. sabdariff'a 
are cultivated in gardens below the hills and are consumed 
by all classes. Hooker, L c., 343 ; Roxburgh, 529. 

Ganavalia ensiformis, D. C.—Beau— Sem, Consumed by all 
classes. Hooker, l. c. } II., 195 ; Roxburgh, 559. 

1 For n botanical description of each plant see my 1 Notes on the Economic 
Products of the North-Western Provinces,’ Part V. 
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Apium graveolens. Linn.—Celery— ■Saleri. Crown for Euro¬ 
peans. Hooker, L c. } II., 679; Roxburgh, 273. 

Daucus Carota, Linn.—Carrot— Gdjar. Hooker, l. c. } II., 718 ; 
Roxburgh, 270. 

Lactuca sativa D. C.—Lettuce— Kahu. _ Roxburgh, 593. 

Mentha viridis. Linn.—Spear ininL— Pahdri-pudina. 

Salvia plebeia, R. Br.—Sage— Salbia. Drury (F. P.), II., 552. 

Lycopersicum esculentum, Don.—Tomato —Wihtyati baigan . 
Roxburgh, 190. 

Batatas edulis, Choisy,—Sweet potato— Shalrkcmd, pinddltt. 
It is grown in the submontane tract and is a favourite with all 
classes. Drury (U. P.), 70 ; Roxburgh, 162. 

Solatium esculentum. Linn.—Egg, plant —Baigan (Kumaun), 
bhatta (Garhwal). It is grown commonly by natives and Europeans. 
Drui y (U P.), 409 ; Roxburgh, 190. 

Solanum tuberosum, Linn,—Potato— Ain. The potato was 
introduced into Kumaun in 1813 by Major Welchman and now 
forms an important article of export. The seed is from timo to time 
renewed by fresh importations. 

Beta' vulgaris, Linn.—Beet— Chmihmdar. This root is chiefly 
grown in English gardens. Yar. bengalmsis , Roxburgh, 1, pdlang, 
is cultivated as a pofc-lierb. 

Dioscorea globosa, Roxburgh.—Yam —Chti pri alu. This yam 
is cultivated, whilst the following species found wild, furnish edible 
tubers :— 

D. sagittate Royle ,—Taw tarur, the tubers lie 3-6 feet deep in 
the soil, edible. 

D. quinata —Magiya or muniya ; white tubers, edible. 

D. versicolor.— Gentld, gajir , ganjira; yields a deliciously fra¬ 
grant yam, edible. 

D. pentaphylla.— Teg&na , takuli; tubers edible. Drury (F, P.), 
III., 276. 

D. deltoides-— Gun ; on Siy&hi Devi. 

Allium Cepa, Linn.—Onion— Piydj. The onion is commonly 
cultivated, but is objected to by Brahmans and Bnniyas in the plains 
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from its having some fancied resembhinco to flesh, drives, looks, 
and shallots arc cultivated in European gardens. 

Marailta arundinacea, Linn.—Arrow-root, Tliis useful plant 
has boon successfully cultivated by Mr. Eraser at Naldwani in the 
Bhftbar, and has yielded produeo equalling the best West Indian. 

Amorphophallus campanulatus, Bhune .—Zamin hand. This 
sweet potato is grown in small quantities at the foot of tlio hills. 
It yields a large root stock, the size of a Swedish turnip, hut flatter, 
and is the only one of the family that keeps well in the ground. 
It ripens too lifter the rest. 

Colocasia antiquorum, Schott.— Ghuiya, GImiya ; ami (plains). 
Cultivated along the foot of the hills, 

Colocasia himalensia, Boyle ,—Ghuiya (plains), pinddht (white 
variety), gaden (red variety), pdpar (leaf), guha (unrolled leaf), 
all of which are edible. Other wild species are Remusalia vimpam t 
the bdgh-pinddlU) nnd R. capilliferaf the bdnj-jmuldlu ; the former 
occurs 3-4,500 feet, and tlio latter 5-8,000 feet, flowering in Juno. 


C.-SPICES AND CONDIMENTS . 1 

There is no country in the world, perhaps, where spices and 
condiments enter so largely into the food materials of the popula¬ 
tion. The man must bo very poor indeed who cannot afford some¬ 
thing of this kind with his daily meals. Much of the spioes consumed 
are, however, imported, such as maeo, cloves, black pepper, assafoo- 
tida, Ceylon cinnamon and nutmegs. The bark and leaves of 
Cinnamomum Tamala form an important flavouring material for 
curries, and the former is used generally as a substitute for true 
cinnamon. From the Himalaya, also wo have turmeric, ginger, 
red pepper, cumin and cardamoms of excellent quality and divers 
wild herbs used as condiments. 

The principal plants yielding spices or condiments cultivated or 
occurring wild in Kumaon are as follows :— 

Papaver somniferum, Linn.—Poppy —KhaslMash (seeds). 
The seeds are used in curries ; cultivated. 

1 A full description of each will l>c fpnnd in my * Notes on the Economic 
Products of the North-Western Provinces,’ Part Y. 
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Peucedanum graveoleiis, Benth.—Bill— Soya. The seeds are 
used in curries ; cultivated. Hooker, Fi. Ind,, II., 709 j Roxburgh, 
272 ; Pharni. 101. 

Murraya Kceuigii, Sprang.— Gdndla , gani (Kumaun), gandela 
or gundi (Bijnor). The leaves are used for flavouring curries ; the 
tree occurs wild in the lower hills and Bhabar, Hooker, l. c., I., 
503 ; Brandis, 48 ; Roxburgh, 362. 

Carum Carui, Linn.—Caraway— Jira. Cultivated for its seed 
in Garhwal, where it also occurs wild. Hooker, l, c., II., 680 ; 
Pliarra., 98. 

Carum Roxburghiamim, Benth— Ajim'ul. Cultivated for its 
aromatic seeds, helow the hills. Hooker, l. c., 682 ; Roxburgh, 
273. 

Carum coptioum, Benth.—Lovago— Ajwdin. Cultivated for 
its seeds below the hills. Hooker, l. c., 682 j Roxburgh, 357 j 
Pharni., 99. 

Coriaudrnm sativum, Linn.—Coriander— Dkcmiya . Cultiva- 
vated for its seeds. Hooker, L c., 717 ; Roxburgh, 272. 

Cuminum Cyininum, Linn.—Cumin—Jifra. Relieved to bo 
cultivated for its seeds helow the hills (?), Hooker, l. c. } 717 i Rox¬ 
burgh, 271. 

Foaniculum vulgare, Goerta.—Indian fennel— Son/. Cultivated 
for its seed. Hooker, l. c., 695 j Roxburgh, 272. 

Capsicum frutesceus, Linn.—Red pepper —Ldl mircJia, hirs&w. 
Cultivated for its fruit and exported. There are several specie! 
cultivated, for -which see Roxburgh, 193. 

Piper silvaticum, Linn.—Long pepper —Plpala mor. 

Occurs wild in the valleys and the Bhabar and yields a substi¬ 
tute for the pepper of commerce. The average annual export from 
the Kumaun Forest Division is about 22 tons. Roxburgh, 52 j 
Drury (U.P.), 131. 

Cinnamomum Tamala, Ynr., albijlorumj Rees.— Taj, jam/li 
ddlcldni (bark), Mhra, kiikiruja, tej-put (leaves). 

A common shrub in Kumaun belonging to the natural order 
Lauracece, of which the bark and leaves are expoiied for culinary 

89 
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purposes and for uso in medicinal preparations. The average 
annual export of tlio bark of this tree from the Kumaun forest 
division alone amounts to 25 tons, and of the leaves to 35 tons. 

Curcuma longa, Itoxb,—Turmeric —Jlaldi, kacJi&r. 

This is the well-known licddi, so much used ns a condiment. 
It is grown in large quantities in south-eastern Garhwal and 
Kumaun and in parts of Dchra Dun. It forms one of the most 
important and most profitable of exports from the lower hills, and is 
cultivated in jungles where nothing elso can be profitably raised, ns 
well as in the Duns and Blnibar. It is singularly free from the 
attacks of wild animals. The tubers are planted in April-May, and 
the produce is gathered in November. Major Garstin has estimated 
tlio cost of cultivating one acre of turmeric at 11s. 36, of which ono 
rupee goes for rent, Hs. 5 for sowing, 11s. 3 for planting out, 31s. 20 
for seed, Us. 4A for weeding and hoeing, and Us. for harvesting. 
An acre will produce thirty maunds of root worth 31s. 60, and when 
cured and dried, weighing about maiuids, worth Es. 75. Setting 
down the cost of curing and drying at Ils, S, the average net profits 
on an acre of turmeric amounts to Its. 31, and thus justifies its 
popularity amongst the hill cultiva tors. C. empuafi/i alia is found wild. 

Zingiber officinale. Boss.—Ginger —Ada (plant), south (green 
root), ctdrak (dried root). 

Extensively grown in all hot valleys in Kumaun ns an article of 
export. The mode of cultivation consists in first selecting a piece of 
ground not liable io he flooded and protecting it from excessive rain¬ 
fall by digging a trench around tlio upper side. This is then well 
hoed and richly manured, and in Cliait the ginger is planted out in 
trenches about half a foot deep with ono foot space between each 
treucli and between each plant. The earth is then heaped over the 
trenches and tlio whole covered over with leaves, which are kept in 
their places by bamboo or woodon poles. Tlio poles arc removed before 
the rains, hub the leaves are not disturbed until the ginger crop is 
dug up and all the weeding is done by hand. Z. datum (7r achitr) is 
found wild in the Kota Dun and is a fiavourilo food of tlio porcu¬ 
pine and wild hog. It is dug up in February all along tlio foot of 
the mountains and sent for sale io the plains, where it comes into 
use as a medieino* 
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Amomum subnlatum, Roxb.—Cardamom —Ildichu Cultivated 
in gardens for its fruit, Roxburgh, 15. 

Allium sativum, Linn.—Garlic— Lahsan. Cultivated for its 

bulb. 

HimiuVus Lupulus, Linn.—Hop. The hop flowers well at 
Hawalbagh, though not so successful as in the west: intro¬ 
duced. 

D.-GREENS. 1 

The vegetable products used as greens may be conveniently 
divided into three classes :— 

1. Plants specially cultivated for food as greens, such as the 

cabbage, pah fa, &c. 

2. Products collected from plants cultivated for other purposes, 

such as the mustard and gram. 

3. Uncultivated products used as food. 

Greens arc prepared for food in much water and arc then 
pressed to get rid of the excess moisluro and are seasoned with 
Spices and clarified butter and in this form are called sag. IVlion 
cooked in a moderate cpinniity of water, which leaves then crisp and 
dry, they are called bluingiya. In either form they arc, ns a rule, 
insipid and utterly unpalatable to European tastes. They uro 
seldom eaten alone and are usually combined with cereals, pulses or 
other vegetables. 

lv —Plants specially cultivated as greens . 

Brassica oleracea, Linn.—The cabbage— Gobi, Its cultivated 
varieties, the cauliflower (ph'd-goU), white-cabbage, Savoy, Brus¬ 
sels’ sprouts, borecole, broccoli, and hiol-kohl are all cultivated in 
English gardens and are giadually spreading amongst the natives. 
Hooker, FI. Inch, I., 15G. 

Brassica juncea, H. f et T.—Mustard— PS, sarson. The variety 
S, ramosa, lloxb., is the banlui of ICumaun, and tho variety 
S. ruff 08 a , Roxb., is the bddshdhi-ldi and bhodya-ldi of Ivumaun, in¬ 
troduced by the Gorkluilis from Nepal. Both of these are culti¬ 
vated and highly valued as a vegetable. Hooker, 7.o., 157. 

i Full description of all these plants will be found in my ‘ Note? on the Ecu* 
Mamie Products of tlic North-Western Provinces,’ Part V., Allahabad, 1881- 
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Eruca sativa, Lam., is tlio dua and chdrn of Kumann. Cufti- 
vated as a fodder and for the oil exprossed from its seeds. 
Hooker, l. c. f 158. 

Nasturtium officinale, Brown,—'Water-cross— Pmya-MUm . 
It occurs cultivated and wild' in tlie Kota and Delim I)tin. Hookeif, 
l. c II., 133. 

Lepidium sativum, Linn.—Cress— Ilalim hdlang (Garhwdl). 
Commonly cultivated as a relish. Hooker, l. c., I., 159. 

Trigonella F£enum-grEecum, Linn..—Fenugreek— Methi. Cul¬ 
tivated ; cooked either alone as a relish or with unleavened bread 
( roti ). Hooker, FI. Inch, II., 87. 

Oxalis corniculata, Linn.-— Chalmori, Occasionally cultivated, 
usually wild] used ns a salad. Hooker, l. e 0 I., 436. 

Portulaca deracea, Linn.—Small purslain— Liinah. Culti¬ 
vated everywhere. Green leaves cooked or eaten as- a salads 
Hooker, L o., I., 246. 

Amaranthus. Blitum, Linn.— Chaul&L This and other species 
of amaranth, such as A. gangeticus and its variety A. oleraeeus , aro 
chiefly used as pot-herbs. Roxburgh, 641. 

Ociimim Basilicmn, Linn.—Sweet basil —Ktili ttilsi. Cultivated 
ns a flavouring pot-herb. Roxburgh, 463. 

Chenopodium album, Linn.— BetTmva, ehavdi. This and G. 
virkle are used as green® and are very popular. 

Phytolacca acinosa, RoxK— Jirrag. Cultivated up to 10,000 
feet for its leaves, which are used as greons. Roxburgh, 389. 

Basella rubra, Willd.— P4L Cultivated as greens. Rox¬ 
burgh, 275. 

Rurnex vesioarius, Linn.— CMha-gydlang. Cultivated in beds 
near wells. Roxburgh, 309. 

Perilla ocimoides, Linn .—Bhang ava. Cultivated both for its 
Raves and for the culinary oil expressed from the seeds. 

2.— Products collected from plants cultivated for other purposes. 

Under this head tho following may he briefly noticed. The 
leaves of tho coriander, Coi'iandrum sativum. } Linn, the dhaniya of 
he hills and plains, aro collected as greens, the plant itself being 
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cultivated for its aromatic seeds. Similarly the leaves of the gram 
plant, Cicev arietinum, Linn., and buckwheat are used as a spinach, 
as well as those of the safflower, Carthamns tinctorins, Linn. The 
leaves of most of the pulses, stick as labiya , sem, &c M grown for their 
seeds, are eaten ; also of JBrassicti campestris and Peril]a ocimoides, 
cultivated for their oil-seeds; of the different species of Aram 
grown for their tubers, and of Hibiscus cannubinus, Linn., cultivated 
for its fibre. In' times of scarcity there aTe few products of the 
Vegetable kingdom which are not absolutely hurtful that clo not 
afford some aid to the poor man’s table. The next section gives a 
long list of those wild fruits, berries, and leaves that are thus brought 
trader requisition, whilst the number of trees whose foliage affords 
fodder for cattle when the drought dries up tlio grass is hardly 
smaller. The value of the forests, therefore, in times of scarcity is 
considerable, and it is then that the hungry pour into them from 
every district in the plains, and try to eke out a miserable existence 
by collecting these berries and leaves. 


E.—FRUITS, CULTIVATED AND WILD. 

The cultivated fruits of the Kumaun division include the peach, 
apricot, plum, damson, cherry, apple, pear, quince, medlar, orango, 
lemon, lime, citron, walnut, mango, guava, plantain, pomegranate, 
fig, strawberry, and mulberry : a goodly list, but varying muchni 
quality. Most of the European fruit trees have been introduced 
and distributed from the plantations formed in recent yeans at Mus- 
sooree, Chhajauri, P&ori, Hawalb&gli, and Rftnikliet. Amongst the 
wild fruits may be noticed tbe gooseberry, red and black currant, 
blackberry, hazel-nut, raspberry, strawberry, figs, pears, apples, and 
walnuts, none of which are of much value. Wild rhubarb of the 
red species grows in large quantities in the upper ranges above 9,000 
feet and is of good flavour. In the following section will be found 
a short notice of the more valuable species and a list of the wild 
fruits that are commonly regarded as edible and in some respects 
afford a food resource, especially in seasons of scarcity. In each 
case a reference is given to a full botanical description from which 
the tree or plant may be recognized. 
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Citrus medica, Linn.—Citron. 33 rand is, p, 50. 

Brandis rotors the citron, lime, and lemon as varieties of this 
species. 

I. —medica proper—Citron. To this belongs the wild varieties 
known as bijaura and karan-phal found in the Bluibar and along 
the Snrju under Gangoli Ilfit in Kumann. Tho wild varieties arc 
used for pickling and the dried rind is made into a preserve. Tho 
cultivated variety yields the woil-known citron preserve ; and to it 
belongs the madhaiari of GnrliwiU. 

II. — Limonum —Lemon. Madden refers to this variety tlio 
jdmira found wild in tho Kota Dun of Kumann, and Boyle notes 
one called paJidri-nimbu or pahdri-icuyhcizi as wild in the Dehra Dun 
and tlio north-western Himalaya. Madden states that tho lemons 
produced in and around Aim ora in tlio cold season and allowed 
to mature in straw arc of excellent quality► 

III. — acida —Sour-lime. This includes tlio n'ibu and its culti¬ 
vated varieties, tlio Iciujlutzi , &c. They are much employed for slier-' 
bets and the like and thrive well in tho warm valloys. 

TV.—Limetla. —Swcct-limo. This variety is cultivated in suit¬ 
able localities in Kumann under the namos amrit-plial , mitha-nibu. 
It ripens as far north as the valley of tlio Sarju near Bilges w nr and 
is much used for sherbets. Tho dried rind is in request ns a flavour¬ 
ing agent. 

Citrus decumana, Linn.—Shaddock, pumclo. Brandis, p. 55. 
This species was introduced into India from Java and is now com¬ 
pletely naturalised, ripening in the hills as far as Hawalbagh, near 
Almora, under the names sachqdial } maha-nlbu. It is a great favourite 
with all classes and gives fruit all tho year round, so that on ono 
tree may bo seen tlio flower and ripe and unripe fruit nt the same time. 

Citrus aurantium, Linn., includes tho bitter or Seville orange, 
the sweet orango and the bergamot. Brandis, p. 50. Of these 
three varieties the sweet orange is the form most commonly culti¬ 
vated. There are several local varieties, some named after the locali¬ 
ties in which they nro produced and others according to specific 
distinctions in size or flavour. The haunla is tho smallest and most 
esteemed, and of it the best cultivated varieties are found in tho warm 
valleys of eastern Kumauu, Oranges aro now cultivated generally 
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throughout the hills up to 5,500 feet and some excellent varieties 
thrive at Bamti in GarliwiU, The orange has been found wild or 
apparently wild with nnwinged petioles at Bilges war in Kninaim 
(>Str. and IY.) and with globose fruit, naked or margined petioles 
and oblong-lanceolate, acuminate leaves in Gfni'hwiU (T. T.) 

Vitis vinifera, Linn.—The vine. Brandi-., 08. Tlic fruit is 
called ddkhuny in Knntior, where it flourishes ; hut it can ho raised 
in Kumaun, where the rains are not too heavy. The vines and 
apiicots of Kunaor are much praised in the Pit nil 1 as. 

Mnngifera indica, Linn.—Mango— Mm. Hooker, II., 14. The 
mango is said to occur wild in the suh-Himfdayan tract from Kumaun 
to Sikkim, hut it is also cultivated in the Buns. The mango groves 
of the .Kota Dun have more than a local repute. 

Prunus Amygdalus, Baill.—Almond— Buddm. Hooker, II., 

312. A few trees are cultivated in Kumaun, introduced probably 
by Aogluini workmen. 

Primus persica, B. et II./.—Pencil— Am, rcL Hooker, II,, 

313. The usual English varieties have been imported and thrive 
well in suitable localities. The Kabuli peach i* completely natura¬ 
lised in the north-u r c,stern Hinmlaya and in places appears to grow 
wild. Bianclis lias some observations (p. 191) on its distribution, 
and notes that the blossom is apt to he killed by excessive frost and 
that a siuaif green beetle, at times, strips the tree of its leaves. Mad¬ 
den states that at Almora the fruit does not ripen well nor does it 
ripen at Naini Till, but in the Delira Dun and the warmer valleys it 
comes to perfection and bears well. The flowers appear in January- 
ATay, and the fruit ripens in May-Ocfcobcr, according to locality, 

Prunus Anneniaca, Linn.—Apricot— Cknurit, chola > card~dlu } 
jaldrdm, kushm-dru i the galdam of Tibet. Hooker, II., 313. 

The apricot is commonly cultivated all over the lulls, especially 
to the west, in tlie valleys of the Jumna and Tons, where it affords a 
very important local food resource and an article of export. An oil 
is there extracted from tlio kernels and is used in medicine and for 
perfuhiery purposes for the hair and for burning. This oil is clear, 
of a pale yellow colour and‘smells strongly of hj'drocjamic acid, of 
which it often contaius four parts in 100. Soveval European varie¬ 
ties have been introduced and distributed through the Haniklict nad 
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Mussooreo nnmorios. The flowers appear in Jnnuary-May, accord¬ 
ing to elevation, and tho fruit ripens in May-Sop lumber. 

Prunus Avium, Linn.—Sweet cherry or gean— Gilds. Hooker, 
II., 313. Brandis unites this and the following and Hooker keeps 
them separate. This species is cultivated to tho west up to 8,000 
feet. It flowers in April-May and tho fruit ripens in June. Tho 
European varieties introduced have not succeeded in these lulls, 
owing to the effect of tho heavy rain oil tho young fruit. 

Prunus Cerasus, Linn.—Acid cherry— Alu-bhciht. Hooker, II. 
313. Cultivated up to 7,000 feet. Several varieties from European 
stock have keen introduced and thrive where tho rain is not excess¬ 
ive. It floweis and fruits at the same time as the preceding. 

Prunus Puddum, Roxb.—Wild cherry— Pxiya, paiya, padam , 
paddam. Hooker, II., 315. Common, both wild and half cultivated 
all over the hills of theso provinces. Tlio fruit, though very bitter, is 
eaten by the natives and is collected for Europeans to make the 
well-known hill cliorry brandy. Tho flowers appear in October- 
November and the fruit ripens in spring. 

Prunus communis, Buds.—Yoliow bulln.ee— Alu-hukhdra (blno), 
alecha , ah'ccha (yellow), chhota dlu (small variety). Hooker, II., 
315. Madden notes two cultivated varieties at Almora; one a dark- 
blue damson known as bhothja-bacMm, and tho other a larger orango 
red variety called kulak. The first ripens in July and tho second 
in Juno, and both may probably be referred to P. communis, var. 
domcstica , plum or prune. Madden styles them “ palatable, but un¬ 
wholesome.” Brandis unites (p. 192) under this species tho sloo 
and tho different kinds of plums, damsons, and prunes. Many 
European varieties have been introduced with more or less success. 

Primus Padus, Linn.—Bird-cherry— Jumana. Hooker, II 
310. This species occurs wild 4,000 to 10,000 feet. The fruit, 
though insipid and somewhat astringent, is eaten by the natives and 
may be used in the manufacture of liqueurs. The flowers appear in 
the hot season, tho fruit in the rains. Other wild species are (1) 
P. 'Hepalcnsis, Ser., which differs from P. Padus by having the fruit 
twice as largo with a quite smooth, thick-walled stone. (2) P. Jac- 
euqmontiif Hook. /., recorded from the Dhauli valley in Garhwal, 
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(3) P. vndnlrtta , Ham., which occurs from the Jumna to Bhutan at 
G,500-S,000 foot, hut none of them have any economical value. 

Fragaria vesca, Linn.—Strawberry. Hooker, II., 3*13. The 
strawberry grows very well in the hills at Mussoorce, Biusar, Runi- 
khet, Naim Tftl, and on most tea plantations. Imported stocks 
also thrive, and indeed experience "hows that, tho local stock 
should he renewed every three years and, when possible, from cut¬ 
tings from other gardens. The wild strawberries (Fmyana indica, 
Audr.— lupaliya, l>hj/ithr ami P. Tesnt, var. nubicohr') yield abun¬ 
dantly a palatable fruit, which, however, can ho wonder fully im¬ 
proved Ly cultivation. The fruit of tho cultivated species ripens in 
the hills during April-May. 

Cydonia vulgaris, Pers.—Quince— -J31M. Ilooker, II., 368. 
The quince is cultivated in the hills up to 5,500 feet and is eaten 
fresh, candied, dried or in tarts. Tho fruit ripens June-July. 
Several European varieties have been introduced through the pub¬ 
lic nurseries and by private growers. 

Pyi'us communis, Linn.-—Pear— JFdspati, ndk. Hooker, II., 
374. The pear is cultivated for its fruit throughout tlie hills 2-8,500 
feet. Most of the European varieties flourish in Rumaun, and pears 
of excellent quality from Jalna near Almorn, and other gardens are 
now procurable in the Naim Tal market. The tree flowers in tho 
spring and tlio fruit ripens during the rains, 

Pyrus Pashia, Ham.— Mekal, mol. Hooker, II., 374. This spe¬ 
cies occurs wild everywhere in the Mils 2,500-8,000 feet. The 
fruit is hard, bitter and worthless, and is only eatable when half- 
rotten. The stocks are good for grafting. The flowers appear in 
tho spring and the fruit ripens in Sepfccmber-Decerabor. 

Pyrus Malus, Linn.—Apple— Scb, seo. Hooker, II., 373. The 
apple occurs wild in tho hills 5,000-9,000 feet and is also cul¬ 
tivated. The flowers appear in the spring and the fruit ripens 
July-September. Much has been done of late years to promote 
pomiculture by the distribution of grafts of introduced species from 
tho public nurseries. Apples of all varieties are now found in the 
markets of excellent quality and at a reasonable price. 

Pyrus bfLCcata, Linn.—Siberian crab— Ban-mehal, gwdla-vie- 
hd. Hooker, II., 373. This species occurs wild G-11,000 foot 

90 
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Tlie fruit is small and soiu*, lmfc is much prized by the natives, 
H. Sfcrachcy found it at Kunli in Byjins of Kumaiin bearing a 
very small red crab no bigger limn a wild cherry and worthless 
to eat. Tbo flowers appear in spring and the fruit ripens towards 
tlio end of the rains. 

Pyrus lan at a, Bon.— Gallon , mchuli, pattu, ban-paUi. Hooker, 
II., 375. Tins species is also wild and is not uncommon 5-10,000 
feet. Like the fruit of P. Pashm , tlio fruit of this tree is only eatable 
when half-rotten. Tho flowers appear in April-May and the fruit 
ripens in August-Oetobcr. There are .several other ■wild specie's 
occurring in Kumaim, such as (t) P. kumemni, Decaisno, 5-8,000 foot; 
(2) P. vestila, Wall., known as mauli and one of tho best (sweetest) 
wild fruits; and (0) P. foUolosa, Wall., known as Mlii/a-S'i'dii/a. 
Hone of these, except P. vestila, yield a fruit of any value, nor 
is it recorded whether tho stocks can ho utilised for grafting. 
All have been described by Ilookcr. 

Ribes Grosaularia, Linn.—Gooseberry— Lepcha, galdam (Bylins), 
sirgochi (Jnlmr). Hooker, II., 410. Tho wild gooseberry occurs 
in tlio dry parts of tho inner Himalaya, 8-11,500 feet. The flowers 
appear in spring and tlio fruit ripens in Soptcmber-Oclobor. It 
has a sour taste and is small and not eatable. H. Blraclicy records 
having found it at lYiln-luiwa in Byrnes in September and pro¬ 
nounces it worthless. The European cultivated varieties have 
been introduced, but do not thrive nor Lear freely. 

Ribes glaciate, Wall.—Black and rod currant— Knkulhja, kala- 
Mliya mdngle (Bymis), the red variety ; clurbui, dongolc (Byihis), 
tho black variety. Hooker, II., 410. Tho rod variety occurs 
rarely, but tho black is frequent nbove 10,000 foot in Kumaun. 
Tho latter is tho R, acuminatum of Wallich. Both yield a sour 
unpalatable fruit of no value. H. Strachey found it near Nablii 
in Byans, where it is very abundant and yields a fruit described 
by him as “ small and insipid.” The flowers appear in May 
and the fruit ripons in Soptembor-Octobcr. 

Ribes nigrum, Linn.— Black currant.— Pdpar. Hooker, II., 
411. This species occurs towards tho heads of tho Tons and Jumna 
and in Kumaun on tho northern slopes of Rigari-Gudari (G.) over 
10,000 feet. The flowers appear in July and the fruit ripens in 
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All gust-September. Major Gars tin states tliat the fruit is qiiito 
as largo and as palatable as tho cultivated variety. 

Kibes rubl'um, Liun.—Med currant-— Pdpur. Hooker, |IT,, 411. 
This species occurs in both moist and arid tracts along the inner 
Himalaya, 5,000-12,000 feet, Brandis notes tliat in LaluU thoro 
aro specimens with a deep campanulato calyx, tho lobes of which 
are ciliate and the fruit {many ha) is yellow when unripe, but black 
when ripe with the taste of red currants. This fruit is altogether 
better than that of R, gloriole above, though small and more acid than 
is agreeable. The cultivated red, white, and black currants have 
been introduced from Europe, but do not appear to succeed in tho 
Kumaun climate. 

Punica Granatum, Linn.—Pomegranate— -An&r ddrim (tree and 
fruit), nd.diphul, kushidlu, post-aadr (rind). Hooker, II., 580. Tho 
pomegranate occurs wild nil over the hills. Tho dowers (red or yel¬ 
low) appear in April-Mny and tho fiuit ripens in July-Soptember. 
There are several varieties cultivated, the flowering pomegranate 
and those with sweet or acid fruit, but those raised from Afo-han- 
istAn stocks are preferred. The fruit is sub-acid and pleasant to the 
taste and allays thirst. Tho baric is largely exported for tanning, 

Bassia butyraeea, Boxb.—Butter-tree— Chium, chyura; the 
butter is called chytint-ka-pina in Almora and phald and philwdm 
in the plains. Brandis, 290 ; As. Mcs., VIII,, 477. This fine tree 
occurs along the outer ranges 1,500-4,000 feet. Tho flowers appear 
from November to January, and the lionoy produced by the bees 
that feed on them is esteemed above all others in Kumaun. Madden 
records its occurrence on the Kamolnglmt leading to tho ICota 
Dun. In »Sor, it is abundant in the Pitlioragarh valley, reaching 
the si zo of a large tree as high up as Kanthagaon (4,000 feet), and 
iL oecius in abundance in the Kali valley oil both the Kumaun 
and Nepal side*, from Askot to Punagiri, near Barmdeo. The 
sweet insipid pulp of the fruit is eaten and the cake left after the 
oil lms been extracted is eatable. Prom the seeds a soft solid vege¬ 
table butter is extracted of the consistence of fine lard and of a deli¬ 
cate white colour, which does not melt in tho heat of the plains and 
keeps a long time without deteriorating. It molts completely at 
120°F., and is used as a cold-cream and lip-salvo. Pharm., 131. 



imrfLAYAN DISTRICTS 


TIC) 

Corylufl Colitrna, Liim—ITazol— Kapdsi, Bhotiya-baddm . Tho 
l mz(5 l occur* wiki 5,000-10,000 feel to tlic west of tko Ganges 
und in one strip of jungle in Painkliundn, nine miles north-east 
of Josliimath and in a few other places in Garhwiil. Tho /lowers 
appear in Harch-April and the fruit ripens in the rains. Tho 
kernels of tho fruit are eaten and in some places arc as good as 
English hazel-nuts. Tho trees bear every third year and yield a 

c? 

crop sufficient for export to the plains. 

Juglans regia, Linn.—Walnut— ■j\khrot t kharot, 6k. Brandis, 
497 , This tree occurs wild and planted throughout tho lulls. Tho 
fruit ripens in July-Soptemhor and numbers several varieties, tho best 
being the tliin-shelled or k eight zi-ekhrol- Tho hotter sorts appear 
to ho moro common to tho west of tho Ganges. An oil used for 
burning and culinary purposes is expressed from tho kernels oi both 
the wild and cultivated varieties. 

A mere list of the remaining trees, cultivated and wild, that 
afford edible products will ho sufficient. A description of each 
tree will be found in Part V. of my ‘Notes on tho Economic Pro¬ 
ducts of the North-Western Provinces.’ 


Scientific niune. 

Vornacnlnr name. 

Rcici'encc. 

Portions edible. 

Dillenia iiulica >.. 

Chdltu, chulita 

Hooker, 

I,, ;jfl .. 

Jiiuls, calyx, leaves 
and fmit. 

A noun squamosa ... 

liche ... 

» 

76 

Fruit (Earniilco), 

wild. 

Berber is asiatiou 

Kilmura 

99 

110 ... 

Fimfc: other up odes 
also eaten. 

„ aristfttu 

Choir a nnchi-divi 

(Bliot) 

>» 

no ... 

Fruit often dried like 
raiHiiiH. 

Cnpparia Bpinosa ... 

UUii-kitnM si. 

>r 

173 ... 

Flouer-bails pickled 
us wipers \ fruit. 

Flncourtia Bunion t- 

Kandi , A'midui >. 


103 ... 

Fruit. 

chi. 




Fruit. 

FUuioiutia Bfpuiritt, 

(r no in a f (HiQdiui ... 

99 

194 „. 

Smirmija iU!X>ftluiHiH, 

79 

yso .. 

I)o. 

Bumbiix miiltibuii- 

Seniul ... 

}> 

340 ... 

Calyx of fiowei’-budB. 

cum 





Stcroulia nrena 

• •• 

» 

3fitf ... 

IloiiBtwl seeds. 

Grcvm nfaiatica ... 

Dlulmm, phttrt,i\ja 

» 

*J87 ... 

1‘nluLnblo sub-acid 

fruit, 

„ oppmjtifolin, 
„ RculnopbyUa, 

Bheiujfti ... 


384 ... 

Ditto 

til'll-blull 

II 

387 ... 

Ditto. 

Bla'cicarpus Yai il¬ 

ium. 

Jitljiai ... 


4U7 ... 

Fruit. vciy rare. 
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Scientific mime. 

Vernacular name. 

Bcference 

Portions edible. 

Glycoamia peuta- 

Ban-jthiibupUru. pota - 

Hooker, I, 

, 400 

Fruit: very rare in 

phyllu. 1 

Liiuomu, ncidisaima, 

la. 

Bell 


507 .. 

Bhiibar. 

Pulp of fruit in a her- 

I'u'onia Elephant- 

Ka\l, hath brf 


BIG ... 

bet: wild. 

Fuut* cultivated and 

Hill. 

■ZKgle Mannclos ... 

Bel, s riphala .. 

Kitmiut, hlmrpat ... 


517 .. 

wild. 

Ditto: ditto. 

UiirugH pinnntu .. 


G29 ... 

Flashy black drupe. 

Zi/yphns Jnjuba ... 

Ber, fimi 

Kmtdiiiri, hul pftul , 


0 12 

Emit: cultivated 

„ viilgntis ... 


g;m .. 

Ditto- cultivated 

„ U*luoplia ... 

hhahs, Leri. 
il/u/, 0 , bamolan ... 


g:i4 . 

anil wild 

Ditto: wild. 

„ ovyphylla .. 

Giya) 


g;14 ... 

D i tto : do. 

Ilovciiia dulcis 

IM 


G40 ... 

Ditto- cnltivatedand 

Sngoretin oppoaiti- 

Aghiia 


G41 . . 

wild. 

lllack, succulent fruit, 

folia. 

Vitia Janata 

Aiaujiyu, pahai-phutu, 

>» 

G51 ... 

Fruit. 

iEBcnlus iudica 

pm am. 

1‘tiiikar ... 


G75 

Seeds steeped and 

1’istncia integerrinm. 

Kdhra-singi (fruit) ... 

Ilookcr.II., El ... 

ground, 

Fruit. 

ScmccarpuB Anacar- 

Bhildwu, bhcla 


31 .. 

Fleshy receptacle 

ilium 

Biichanauia Inti folia, 

Biydl, murhjti, hulk- 


23 ... 

around seeds 

Kernels of the fruit, 

SpomliftH mangifera, 

bhildio.i. 

Amm, buhamb, tundra, 


42 .. 

Fruit. 

Monngupterygospei- 

Sahajna, scfijna 


45 .. 

Bark, leaves, flowers, 

mn 

Buiihmiu malabnricn, 

Amh 


277 .. 

pods. 

Leaves 

„ variegiitu. 

Kachudr, ft/iairwdl, 


264 .. 

Ditto mid flower- 

„ purpurea. 

banal, 

Kanit/dr , handan, yii- 


284 ...! 

bnds, 

Flower-bnda. 

„ Vuhlii 

ndL 

MiVjtin, vidlu 


279 

Seeds. 

Tnmarindufl indicn 

fail 1 ... 


273 .. 

Fruit . cultivated. 

(Jussi a Fistula .. 

Kuwait, lulola, ilola . , 


2GI ,. ' 

Young poile 

lTnisepia utilia 

Bhekarct , d fiat el a, jfia- 


322 ...j 

Oil of needs. 

lluh 113 laiintiia 

tela. 

If i sal a .. 


331 .. ' 

Fruit 

„ punimdntiifl • 

K&lu-hUdlu, ancfiit, 


329 ... 

Black fruit. 

„ uio'uccnniifl .. 

piithurol a. 

Kutst'l, htialt i .9. 


330 ... 

Bed. fruit. 

„ HIT CUB .., 

Bilu-hUulu ... 


335 „.. 

Brownish-yellow fruit 

„ lnsiocaipuB ... 

Ihsdla, kola, and Idl ... 


339 

common 

Bed and black fruit j 

„ clliptlCUB 

Guuri-phal, joeiya- 


33G ... 

common 

Yellow fruit, common. 

„ nutiuiB .. 

hisdiu. 

Langur, sinjang (Ilhot 

)• 

334 ... 

Bed fruit. 

T'onninalia bell erica, 

Bakcrct ... 


445 ... 

Kernels of fruit. 

Eugenia opcrculnta, 

ltdi-jdman ... 


498 ... 

Emit. 

Alimgium Lamnrckn, 

A Lola, g/iaul 


741 ... 

Do. 

CornuB mncrophylla, 

Kdgshi, Tuc/uya 


744 ... 

Do. 

„ CUpitlltft ... 

J/JdiHttlira 

1) 

744 ... 

Do. 
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Scientillc name 

Vernacular name. 

Reference. 

PoiiioiiB edible, 

Loisiocra anguHfcifo- 
n.. 

G enng (JaiuiBfti ) ... 

[looker, III, 13... 

Fruit 

Viburnum stcllula- Lai Ut-mdnja 

yy 

4 .. 

Do. 

turn. 1 





AnthoceplmluH Ca- 

Kmlam ... 

» 

S3,.. 

Do., cultivated. 

Jamba. 





llnndin uliginoBa ... 

Pinddui ... 

yy 

no . 

Do. 

j( tJumofcorum, 

iUainphal, wmi/til ... 

ii 

no.. 

Do. 

Mremi avgentcn ... 

Phaser*, <ju(jsa ... 

Urmullfi, 

283 ... 

Do. 

Ortfuintbeiuviniincn, 

Vhnphuja 

» 

334 .. 

Flow ei-bud h. 

Cortlia Myx#, ,;\litwain, banrala «. 

») 

330 ... 

Flint. 

t -fCBtitn ... '1'in, luim ... 

y> 

338 .. 

Do. 

lilnelia Bmata 

Pihiu, p amten. .. 

» 

339 ... 

Do 

.. 1.0VIB ... ( 

Chamrur 

y> 

840 ... 

Do. 

Uippopliou rlram- 

DhUr-chuk, larwa• 

yy 

388 ... 

Do. 

noides. 

clink. 




Elamgnufl Inti folia, 

Oliuai,vtijhaula ... 

yy 

39U 

Do. 

Moms milieu 

TUttuen ... 

n 

408 ... 

Do. 

n aoriata <• 

Ktmu, hiviu 

yy 

409 ... 

Do. 

„ lmvigato. 

S/iak-Mt, iiydk-liil .. 

i> 

409 

Do 

„ multicanlla ... 

■If 

n 


Leaves (orelllc-wornis. 

„ chi nenBW <•> 

Hi 

.. 

. 

Do 

Ficus Carica 

/ lnj(r 

yy 

418 . 

Fruit 

„ macropliylla... 

Timla ... 

Roxburgh, 04U... 

Do 

„ virgata ... 

Peru 

Jli'ftiulis, 

419 

Do 

„ Guuin 

Knnia, knhutu ,. 

II 

■121 

Do 

„ gloincrala ... 

Cidlar, pauwa, Ictha ,.. 

yy 

422 ... 

Do. 

ArtocarpuB Lakooulia, 

Utthu, barhal 

yy 

420 ... 

Do and mule (lower 




heads. 

ColtiB nuBtrriliB ... 

Khora/t .. 

ii 

<128 ... 

Fruit. 

Anti doBina diandr urn, 

jLmli, sarshoti, sar- 


447 ... 

Do. 

shell. 




Uricilc-licii-etuBa .. 

(rauli 

w 

449 ... 

Do. 

X 1 liyHanthiisJSmbiica, 

Aonhi, amia, amhka 

n 

454 ... 

Do. 

Securinega obuvata, 

(rwdla-diirim, dhdni 

i» 

455 „ 

Do. 

My ricn Bap id n 

K aipha l 

jj 

495 „. 

Do. 

Ephedra vulgaris ... 

Khana 

>i 

501 ... 

Do. 

MuBiumiiicntum 

Kola 

Roxburgh ,223 „ 

Do., wild and culti¬ 
vated. 

Dcndrocnlanme elric- 

Pins 

Brand in, 

504 „ 

Tender shoots. 

tUB. 

1 
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F-PARTS OP WIL’D PLANTS USED AS POOL IN THE 
HILLS OR SUBMONTANE TRACT. 

The following ILL 1 gives some of the wild plants of which parts 
are used for food in .seasons of scarcity. Some of them, such as the 
lotus, yams, and wild millets, are always eaten by the poorer 
classes :— 


Scientific name. 


Nelumbium speciu- 
Btnn. 

Trninifcttn rhomboi 
den. 

» piloaa 
Til Indus tcrrcBtm 
r.eeft napeift 
l'uci'ftna fcnbcrosft ... 


Vernacular name. 


momingla congest!!, 
CiiRBia Tom 
Triimthcum mono 
gynft. 

Hjdrocotyle asm 
tlcn. 

Jpamoon fiPaSiliflorn, 
Holniuim verbitBclfo 
hum. 

CcloBia argenten .. 
Digm arveiiBis 
Euphorbia august!- 
folia 

XJrtica parvlfiova ... 
Aloe vnlgaiifi 
Coipinelyna obliqua, 

DtoscoreaBnglttatn, 

} t versicolor, 

„ peutnplijrlia 
,1 qninnta .. 
it cleltolilea... 
,> acutcntn 
OpIismemiB col onus, 
Sacclmntm Sara 
ScirpiiB ICysoor 
Asplcnium polypo- 
(lioidea, 

Nepbroilium odora- 
fcmn. 


Kanwal, pa dam, am- 

, b "J> 

-fllanphora, j/nnjhru .. 

Leshwa-kumoriya 
Go Mini ... 

\IvHWaU, hurmuli 
Bildi-hund, birulu 

puna, sarfil (Jami- 
silr). 

Mug-hela 
Han fir. panwdr 

Bi&hkhapra 


Reference. 


jllooker, I, no.. 

„ 395.. 

», -194. 

„ 423 . 

„ GGG 

Hooker, II , 197.. 


Tkalhari 

Tlnran-khiri, hara 
Aseda 

Sn dli, ghogit/a 
Das 

DiUlhila-ghds, tna/id- 
htr. 

Strain, s/iisftoua, 
Gaihwdr 
Sana, hanjura 

Tam, tarur 
Gent hi, git/ii gajir,- 
gha»jm. 

Tagiina, tiikuU „ 

Magnja, mtnuya „ 

Gin tl 

Man-Mu 

Sum, jangli-mandira, 

Sarlutr st i ri3r ,, 

Saseru „ 

Lwgnra 

Sutra 


„ 229.. 

» 203. 

>i GOO,, 

j, C69.. 

Roxburgh, 159,. 

n I89„ 

» 528.. 

Drury, HI., 29 
» 120 ,. 

Roxburgh, G54... 
Drury (U.P.)27,, 
Drury (F P.)III 
310 
Roylo 

Dairy (T.P.)III., 
277 ... 
» 27G. 


27G 

„ , .» 370 

Roxburgh, 82 „, 
« 77 ... 


PnrtB eilible. 


Stalk, leaves, nml 
roota 

Lcutcb and seeds. 
Ditto. 

Leaven and fruit. 
Fruit 

Tiibcioufi roots 


Pods 

Leaves and stems, 
Ditto. 

LeavoB. 

Ditto and stems. 
Fruit. 

Leaves ami stems. 
Ditto. 

Seeds. 

Leaves. 

ScciIh mid leaf pulp. 

Leaves nnd uterus, 
hoots. 

Do. 

Do. 

Do. 

Do. 

Seeds. 

Do. in Blifibftr. 
Roots, 

|Fionda. 

Do. 


1 DcBcriptiotiB of nil these plants will be found in Fart V. of my ‘ Notes on the 
Economic Products oi the North-Western Provinces/ Allahmd, isai 
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II,—Yj3«I3TABLE SUIJSTANCKS USED IN MEDICINE OR FOR 
INTOXICATION. 

A.—Drums. B— Naiujotxcs a no SnniT. 

A.—DRUGS. 

My object in tlio following list of tlio vegetable drugs found 
awl used in or exported from tlio Himalayan districts of these 
Provinces is to give a reference to a work where each one is bolani- 
cally described and also to a work whore their medicinal properties 
have been noticed. 1 It would ho out of place hero to do more 
Ilian briefly indieato tlio therapeutic virtues attributed to thorn by 
European and Native practitioners. The following remarks 2 of 
Dr. Burton Brown on the vegetable drugs collected for the Lahoro 
Exhibition will form a lilting introduction to this section of our 
subjoct:— 

“ Tlic medicinal use of preparations of vegetable drugs has boon 
for a long time of the greatest importance, and until a comparatively 
recont period tho number of drugs obtained from plants and animals 
greatly exceeded that of preparations from the mineral kingdom. 
This depended on the fact that until chemical knowledge was fixed 
on a firm basis, it was only with groat difficulty ancl after many 
failures that chemical products could possibly bo obtained ; while, on 
tho other hand, the different parts of plants to which a medicinal 
use was assigned were easily distinguished and procured with out 
much trouble. In Europe, owing to the progress of science, mine¬ 
ral preparations are now most extensively mado and used for 
mediciual purposes, and many of our most valuable drugs arc derived 
from this kingdom. But in India the knowledge of chemistry is 
confined to those among tho natives who have been instructed by 
Europeans, and therefore medicinal substances procured from tho 
mineral kingdom aro comparatively seldom made or used, except¬ 
ing by thoso who have been so taught j or those mineral articles 
arc used which are procurable without much skill in preparation 
and are often of little efficacy. Tlie use of vegetable drugs would 
probably bo the first to recommend itself to those seeking relief from 

1 A full description of each plant or tree and a more detail cd noticeof usee of 
each ding will be found in my “ Notes on the Economic Products of tlio North- 
Western Provinces,” Part VII. >Pan], Products. 
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pain and disease, because plants are every where at hand, their num¬ 
ber is very great, and their forms are distinctive and often peculiar, 
and in some cases they have been supposed to bear a more or less 
obscure resemblance to certain parts of the body, either in health 
or when diseased. Thus, in olden times, wo find in Homer that 
Nestor used a poultice of onions, cheese, and meal, mixed with wine, 
to Machaon’s wound ; and the former substance was used by the 
ancient Egyptians in cases of dropsy. The hellebore of Antieyra 
was long extolled by the Greek writers, and is said to have been 
used by Uelampus of Argos to euro the daughter of king Proclus 
of melancholy. It has also been supposed that opium was the 
Nepenthe of Homer. 

ct Enough lias been adduced to prove the antiquity of those sim¬ 
ples or Galenical preparations as medicinal drugs derived from the 
vegetable kingdom, and it is well next to consider in what manner 
the use of drugs was probably commenced. The use of each vege¬ 
table preparation was, probably, at first brought about by the expe¬ 
rience of individuals, each of whom had found that certain plants 
were useful in the diseases which afflicted himself or his neighbours, 
and this knowledge was more rapidly spread owing to the ancient 
custom of placing the sick in public roads and markets, so that 
passers-by might communicate information respecting such remedies 
as were employed in similar eases. As observed by Herodotus, in 
this way a knowledge of a great number of medicines would be 
acquired, at first chiefly of those which were indigenous to the coun¬ 
try, hut gradually the drugs of other countries would become known, 
especially those which wore found to be of undoubted efficacy in 
the disease for which they are used. 

Hence it is to be expected that there will be found a larger 
number of substances, which arc inert or nearly so in. a Materia 
Moclica which comprises indigenous plants only, than in a collec¬ 
tion of drugs brought from a distance. Moreover, ns the imported 
drugs must always be move costly than tho indigenous ones, there 
will always bo a tendency to substitute some indigenous substance 
which may resemblo the foreign one in appearance or action, espe¬ 
cially as the description of the drugs or of the plants from which 
they are derived was formerly much less carefully attended to than 
now. Thus it will be seen, as above stated, that an Indian plant, 

91 
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PicrorfuM Kurrooa, ha* boon substituted for the more remote* 
hellebore of the Greek physicians. Similarly a kind of Valerian 
fakes the place of Asarabacea, and fruits of Gardenia that of the 
j nnipor. This subs ti tution would certainly bring the kind of remedy 
in which it was employed into disrepute, as the substance used for 
adulteration would differ greatly from tho original drug in its 
powers and mode of action. 

a Besides tho above modes of ascertaining tlio natures of reme¬ 
dies, which, being founded oil actual experience, must bo formed 
improved methods, there is another mode called tho Doctrine 
of signatures. This is founded on the belief that every natural 
substanco possessed of medicinal virtues indicates by its external 
character tho disease for which it should bo employed. Thus 
turinoric, rhubarb, and other roots, which have a brilliant yellow 
colour, were supposed to bo specially useful in jaundice and 
diseases of the liver. Cassia fistula (amaltus), from tho peculiar 
septa of the fruit resembling the valvos of tho intestines, is supposed 
to he especially destined for the euro of diseases of those organs ; 
and similarly, poppies, from tho shape of their capsule, wore sup¬ 
posed to be useful iu diseases of the head ; and roses, from the colour 
of their petals, in those of tho blood. Many small red or yellow 
seeds, especially tho so of cruciferous plants, wore supposed to bo 
useful in cases of gravel, tho doposit of which they sometimes 
resemble in appearance ; and stthip misri is used in diseases of that 
organ to which the name of Orchis (applied usually to the plant) 
is assigned. The convoluted pod of tho flelicicres Isom is employed 
in colic, since it is supposed to rosomblo tho twisting of the coils 
of the intestines. But although it is probable that tho uso of differ¬ 
ent drugs was commenced in some of tho ways already spoken of, 
yot at the present day tho native physicians lmvo adopted, with 
some modifications, tho idea of ChlLEN respecting tho method of 
operation of medicines: this was, that tho uses of all modicums wore 
derived from their elementary or cardinal properties'—namely, 
beat, cold, moisturo, aud dryness ; and that all diseases could also 
bo classed under tlio above heads, but that in the treatment of dis- 
caso a medicine should always be omployod which was of a con¬ 
trary nature to the disease treated. Thus a cold disease requires a 
hot remedy and the converse. It is probable that ignorance of tho 
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attachment to this theory (which is well known to native patients 
and JuiMms) is ofLen an obstacle to the employment of European 
inedicines in the hands of European practitioners among natives, 
as either a remedy which they consider hot is employed for a dis¬ 
ease which is also considered hot, or the prescribe! 1 does not state 
whether the remedy given is a hot or cold one oven when asked. 
Although the theor} r that medicine acts by being hot or cold only 
is entirely erroneous, yet it has so strong a hold, on the confidence 
of many natives that, without some attention to it, it would 
bo difficult in many cases to iuduce them to take tho medicine 
ordered. 


<( Tho following is a list of some of the drugs employed, show¬ 
ing their nature according to native ideas, and also their real use 
in European medicine :— 


Scientific name. 

Vcrnncnlar name. 

Reference. 1 

Beal use. 



Cold medicines. 



rhyllanthuaEmblica 

Aonln, anilika ... 

Brandis 

, 454 ... 

Astringent nnd acid 

Linn. 





purgative. 

Eoea centifolia. 

, Qul-Burkli 

,,, 


200 ... 

Astringent and puvga. 

Linn. 





tive. 

Bosa albn, Linn. 

Gul-eeoti 



200 ...' 

Astringent. 

Citrus Aurantimn, 

Narongi 


Jf 

53 ...' 

Astiugcnt, tonio. 

Linn. 






Tamarind us indica. 

Iinli 

... 


?as .. 

Refrigerant. 

Linn. 






Terminalin Chebnla, 

Harem 


9i 

223 ... 

Astringent. 

Betz. 






ElitiflCoriaria, Linn., 

Samak 

... 

>» 

120 ... 

Ditto. 



Hoi medicines. 



Semecarpns Anncar- 

Bhilnwa 


Brandis, 

124 ... . 

Acrid. 

diurn, Linn 




1 


CoryluH Column, 

Findak 

... 

n 

404 ... Demulcent. 





f 


Zingiber officinale, l 

3ontli 


Drury, 

]G3 ... Aromatic. 

Raxb. 




1 



tfushk 

MS 

... 

Ditto. 

Aquilaria Agallochn, 1 

fid 


Brandis, 

3B7 ... J 

Conic 

Roxb. 






Amber f 

Caiiruba 

... 

" 

• 

Ditto. 


1 The references are to Brandis’ Forest Flora , Drury’s Useful Plants, Booker’s 
Flora of British India, and the Ph irmacopreia of India. 
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Scientific name. 

Vernacular name. 

Reference. 

Real uflc. 



Dry medicine*. 


Prunella (species) ... 1 

Uslfikhudus 


til 

Aromatic. 

llaw Bilk 

Ab-i-reehru 

• •» 

,,, 

Incj b 

Cojitnureii Belihen, Bali mu n 



Tonic. 

Psoraleu coryUfolin, Bdbcln 

1 • 1 

Hooker, II,, 103 . 

Ditto. 

Linn. 





Cinnamomnm zeyla- 

Dnlchim 

Mi 

Brandis, 075 . 

Aromatic. 

nlcinn, Bayn. 





Cinnamomnm Tama- 

[Cirkiriya 

Mi 

„ 374 ... 

Ditto. 

la, Nees. 




Mentha saliva, 

Pftdinft 

„ 

• it 

Ditto. 

Linn. 





Crocus eativiiB Liun 

Zafrfvn 

Moist remedies. 

Inert. 

PhyllnntUuH Einblica, 

A on la 

In 

Brandis, 454 ... 

[a stringent. 

Liun 

1 




Silica (of the barabn), Tnbiialrir 


„ 500 ... 

Inert. 

Villa vlnlfem («u- 

.Zirlahk 

.. 

„ 96 ... 

Demulcent. 

Bins). 





Camphor 

•'.Kwtfir 

,, 

... 

Aroma tie. 

OnoBiiift echloidcBj 
Srn. 

,'Gau-aabftn 

M> 

«<• 

Tonic 

Corianclrum sativum, Dhaniya 
Linn. \ 

M> 

Hooker, II., 717, 

Aromatic. 

Nympliffia stellntn 

wma. 

,;Nilofnr 

1,1 

»•* 

Inert. 


“ From [lie above list it will bo seen that many of the cold reme¬ 
dies are what are nsocl in European therapeutics as astringent 
medicines, while the hot remedies are principally aromatics, while 
remedies having various properties fall under the dry and moist 
categories.” 

A. 

Abrns precatorins, Linn.—A Indian liquorice— GuncJii, rakii, 
mtnaHya; described by Baker in Hooker, Fb Ind., II., 175. The red 
or white seeds aro used as a weight and as heads in a rosary ; hence 
the specific name, and also for fistula in native practice .The root is 
used as a substitute for, and to adulterate, true liquorice, and an ex¬ 
tract from it, like that from the latter, is officinal. Pharni., 74, 446. 

Abutilon indicum, Don.— Kanyai; described by Masters in 
Hooker, I., 326. The leaves yield a mucilaginous extract used aa 
a demulcent. The root is used in leprosy and in infusion as a cooling 
drink, and the seeds are considered laxative and are given in coughs. 
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Aoacia arabica, Willcl.— Babul; described by Baker in Hooker, 

11., 293. This tree and others of the some genus yield a gum which 
is used as a substitute fox' gum-arabic. The bark is considered a 
powerful astringent and is used as a substitute for oak bark, and tlio 
leaves enter into preparations for sores and cutaneous affections 
Pliarm., 62, 77. 

Acaoia C a 16 chu, Willcl. —Kha ir; de scribed by Baker in Hooker, 

11.. 295 , The extractcalled hath yields an active principle consisting 
of mi mo tannic acid and catechu and is used as au astringent and 
tonic. Pliarm., 62, 63. 

Achyrantlies aspara, Linn.— Ghircldra; described by Drury 
(U. P., 4). The seeds are given in cutaneous diseases, the flower¬ 
ing spikes in hydrophobia, the bruised leaves as on application for 
stings, and the dried plant in colic. Pharm., 184. 

Aconitum feiox, Linn.—Aconite— Mitha-zahur (bazaar), mau- 
ra-bikh (root), mahh", described by Hooker aud Thomson, I., 28: see 
also Pharm., 3, 434. This species is found above 10,000 feot and is 
largely export ed. It yields a deadly poison used in rheumatism 
and neuralgia. 

Aconitum lietorophyllum, Linn.—Aconite—rift's (root) ; de¬ 
scribed by Hooker and Thomson, I, 29. This species also grows at 
high elevations above 8,000 feet. It is used ns a tonic, febrifuge, 
and aphrodisiac, and with A. Lycoctonum (Bish.) find A. Capelins 
( Pilv/a-kachang and cMdhiya, the roots), occurring at similar eleva¬ 
tions, is exported in small quantities to the plains. Pliarm., 4, 434. 

Acorus calamus, Linn.— QuT-hacIi , bach (root); described by 
Drury (U. P., 13). The dried rhizomes are used as a bitter, aromatic 
tonic in fevers, rheumatism, and dyspepsia, and are exported to tlio 
extent of about 26 tons every year from the Kumaun forest division. 
Pliarm., 249. 

Aetiniopteris radiata-— The Asplmium radiatum of Itoyle_ 

Mor-pankhiy Moyachk. This fern is used as an anthelmintic. 
The root of Gonioptens prolifenm is used in fevers and that of 
JXepkrolepis corclifolia in electuaries. 

Adiantum Capillus-veneris, Linn.—Maiden’s hair fern—the 
muMraka of Xumaun. This fern and A. vmuilum {Pameoshdn, 
lmnsr&i) are exported from the Kimraun forest division, both as a 
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medicine and a dj r e, to the extent of about TO mannds aj'ear. They 
aro both considered astringent, aromatic;, tonic, and emetic in large 
doses. Tlio rhizomes and dried leaves of various other species of 
ferns aro sold in the bazaars undor the names iskuUkandriydn and 
bah'thanb&n, corruptions of the names ScoJopendrium and Polyp odium 

iBgle Tdarmelos, Corr.—Bael—23 d; described by Hooker, f,, 
516. The fruit is a specific in atonic diarrhoea and dysontery. 
Pharm.j 46, 441. 

Albizzia Lebhek, Bonth.— Siras; described by Baker in Hooker, 
II., 298. Tlio bark is applied lo sore eyes and tho root in making 
an ointment used in ophthalmia and in cutaneous affections and is 
given ill decoction for diarrhoea. 

Alliinn Cepa, Linn,—Onion— Piydj- This common vegetable 
is used in special diseases as a stimulant, diuretic, and expectorant. 
A. sativum —Gnrlic— Lahsan —is supposed to lmvo similar proper¬ 
ties in native medicine. 

Aloe indioa, Itoyle —Ghikaivdr ; described by Drury (U.P., 20). 
The bitter inspissated juice contains a cathartic principle. A. per - 
foliata, Itoxb., occurs rarely in gardens in Kunmun, Pliann., 242. 

Alsfconia scholaris, R. Br.— Chhati/i'm, satiyun of tho Bhabar; 
(loseribed by Drury (D. P., 29). Tho bark is a powerful tonic, an¬ 
thelmintic, and antiperiodic : tho milky juice is applied to ulcers 
and mixed with oil in ear-ache. It is also valuable in dysentery 
and diarrlicca. A. lueida, the dudte of TCumaun, is found on the first 
range and is said to possess similar propertios. Pliarrn., 137, 
455. 

Am ar ant us farinaceus and others of the same and allied genera 
are held to possess diuretic and purifying proporfcios. Pharm., 184. 

Anagallis arvensis, Liim., var, ccurulea —Pimpernel—* Jbn£/i- 
mart, jainghani; described by Drury (F. P., II., 128). Triturated 
it is used lo intoxicate fisli and to^expel leechos from tlio nostrils. 

It is also used in cerebral affections, leprosy, hydrophobia, and 
dropsy. 

Anatherum muricatum, Beauv .—Kas or khas; described 
by Drury (U. P., 38). Tho roots are given in infusion as a 
febrifuge and in powder in bilious affections and also yield an oil. 
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Aneilema tuber OS a> Ham., Murdannia scapijlora } Royle— 
Mtlsli'-sb/dh and sa/ecl (roots). The rootlets furnish an astringent, 
tonic preparation and aro exported for this purpose from Tounaun. 
Pharm., 235. 

Auisomeles ovata, R. Br.— Gohara; described by Drury (P. P., 
II., 557). This plant lias carminative, astringent, and tonic pro¬ 
perties and also yields an oil. Pharm., 1G8. 

Aliona squamosa, Linn.—Custard-apple— SUaphal, slmvlfah 
Hooker, PI. Ind., I., 63. The powdered seeds mixed with tlour of 
gram and water make a hair-wash and the bruised leaves with salt 
make a cataplasm to induce suppuration. 

Artemisia vulgaris, Linn.— Puli; described by Roxburgh, 5 Oil. 
This species is common in Kumaun ; it has stomachic and tonic pro¬ 
perties and is given in fevers. A, scoparia , Wall— Jhuo —has simi¬ 
lar uses. Pliann., 122, 126. 

Argemone mexicana, Linn.— Kantela; described by Hooker 
and Thomson, I., 117. An introduced plant now completely 
naturalized. The seeds yield an oil, used as a mild, cooling laxa¬ 
tive. The juice of the plant is diuretic, relieves blisters and heals 
excoriations and indolent ulcers. Pharm., 22, 440. 

Argyreia speciosa* Choisy— Gao-patta, bich-tdmh ; found wild 
in tlio Delira Dun and the Blihbnr, described by Drury (U. P., 49). 
Tlio leaves arc used ns emollient poultices for wounds and externally 
in skin diseases, having rubefacient and vesicant properties. A. 
setosa oceius in the Sarjn valley near Knpkofc. Pharm., 157. 

Artocarpus integrifolia, Linn.—Jack-tree— hathal ; described 
by Brandis, 425. The juice of the trunk is used in glandular swell¬ 
ings, the young leaves in skin diseases, and the root in decoction in 
diarrhea a. 

Asparagus atlscendens, Roxb.— Khainma; described by Rox¬ 
burgh, 291. The tuber of this species is used os a demulcent and 
tonic. 

Asparagus racemosus, Willd.— Sitrdwal (plant), bozidan( root), 
haliyiin (fruit). The root is used in special diseases and lias also 
demulcent properties in veterinary medicino. Pharm., 243. 
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Bcanningh^usoiua aIMflora, Reich.—White rue— Phu-ghds • 
described by Hookor, I., 486. Exported and used as a medicine 
for poultry. 

Balanites Roxburghii, Planch.— Inguiva ; is found in Debra 
Dun (Doyle), and is described by Bennett, I., 522. Tlio loaves 
have anthelmintic properties and tlio bark is used ns a cattlo 
medicine. Tile unripe drupes have strong cathartic proper¬ 
ties, but when ripe are pleasant and the seeds arc given for 
coughs. 

Baliospermum indicum, Due.—Croton— Jangli jamdlyola ; 
desoribed by Drury (F. X J ., III., 192). Tlio seeds aro used as a pur¬ 
gative, but in over-doses are an aero-narcotic poison. They nre also 
used externally as a stimulant and rubefacient. The oil is a power¬ 
ful hydragogao, cathartic, and useful for external application in 
rheumatism. Pluirm., 201. 

Barleria crist at a, Linn.—• Gorp-jiba, kdla-bdnsa (loaves) j 
described by Roxburgh, 471. The seeds aro supposed to he an anti¬ 
dote for snake-bites and the roots and leaves aro used to reduce 
swellings and in coughs. 

Basaia butyracea, Roxburgh (seo pago 715 anted). The butter 
is used for rheumatism and ax a pomade and lip-salvo. The oil 
of B. latifolia is used for soap and emollient ointments and the 
spirit distilled from tho flowers as a stimulant. Plmrin., 130, 
131. 

Bauhinia variegata, Linn.— Khwairdl , Jcaehndr; described by 
Baker, II., 284. The root in decoction is useful in dyspepsia and 
flatulency j the flowers with sugar as a gentle laxative ; and the bark, 
flowers or root triturated in vice-wator as a cataplasm to promote 
suppuration. 

Benincasa cerifera, Savi— Bhunja, petlia, kumhne (see pago 
700). This gourd has alexipharmic and tonic properties and is 
given in dysuria in native practice. 

Berber is Lycium, Boyle— Kashnctl; described by Hooker and 
Thomson, I., 110. Tho root is known as kingora-ki-jar in tho lulls 
and cldr-hahl and ddr-chob in tho plains. An extract from the roots 
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in known as rnstint, and it is chiefly fiom this species that it is 
obtained in Sirmor and Gfavhwiil. The medicinal extract is highly » 
esteemed as a febrifuge and as a local application in eye-diseases, j 
It is said by some to have been known to the ancient Greeks and / 
Homans as ‘Lyluon,’ and pots labelled “ Best Himalayan By Irion” 1 
have been found in the ruins of Pompeii, but this identification is, 
disputed. In Kumaun B, arista to. and B. asiatica yield rasaut. The 
sn erago annual export of the root from the Kumaun forest division 
is about two maunds and from Crariiwal about double the quantity. 
Pharm,, 13, 436. 

Boerhaavia diffusa, Linn.— Gdda-purna ; described by Drury 
(I* 1 . P., III., 34). The root of this common weed is given in infu¬ 
sion as a laxative, anthelmintic, and cooling medicine. Pharm., 
135. 

Bomb ax malahaxicum, D.C.— Semal; described by Masters in 
Hooker, I., 349. The gum is given in asthenic cases j the root fur¬ 
nishes one of the mu salt and is used as a stimulant and tonic and in 
huge doses as an emetic, and the leaves are employed as an aphro¬ 
disiac and in special diseases. Pharm., 36. 

Boswellia lliurifera, Cole—Indian frankincense—the solid of 
<3 arliw til • described by Drury (U. P., 84). The gum is proscribed 
with clarified butter in special diseases, with cocoa-nut oil for sores, 
and as a stimulant in pulmonary diseases. Pharm., 52. 

Brassica nigra? Koch.—Black mustard— Kali savson. This 
and the allied species, B. alba and JB.jtmcea , are frequently used in 
medicine as rubefacients and vesicants. Pharm., 25, 

Briedelia montana? Roxb.— Kangnaliya; described by Rox¬ 
burgh, 705. Reported to possess astringent and antliolmintic pro¬ 
perties and found at 3-4,000 feet, 

Buchanailia latifolia, Roxb.— Chironjij described by Brandis, 
127. The oil extracted from the kernels of the fruit is used as a, 
substitute for almond oil in native medicinal preparations and con¬ 
fectionery, ' 

Butea frondosa, Roxb,— Balds, dluik; described by Brandis, 142. 
Tlio inspissated juice obtainable by incision, is used as a substitute 
for kino ; the seeds a3 a vermifuge and anthelmintic and whoii 

92 
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made into a piste ns a remedy for ring-worm. B. parviflora— 
mania —has similar properties. Plmnn., 73, 74, 79, 44(5. 

Bazas sempervirens, Linn.— Papri, shamdj; described by 
Brandis, 447. A tincturo from the bark is used ns a febrifuge. 

0 . 

Cffisalpinia Bonducella, Fleming— Karaunj; described by 
Baker, II., 254. Tho kornols nro used ns a Ionic in fevers and 
made into an ointment with castor-oil and applied externally in 
hydrocele. An oil is extracted from tho leaves which is used in 
palsy and rheumatism. Pliarm., 68, 448. 

Callicarpa arborea, Itoxb.— Ghhcdla; described by Drury 
(U. P., 97). Tho bark is aromatic and bitter and is applied in 
decoction in cutaneous affections. 

Calosanthes indica, Bliime— Phurkalh; described by Drury 
(U. P. 100). The bark is astringent and used in applications to 
cuts and fractures. The seeds are applied to abscesses and tho offi¬ 
cinal syonak seems to be procured from tho leavos. 

Calotropis procera, It. Biv— Maddr, dk; described by Brandis, 
331. The root, bark, and inspissated juice are used extonsivoly for 
their emetic, diaphoretic, alterative and puvgativo properties. Plnu*m., 
141, 457, 458. 

Ganna indica, Linn.—Indian shot —Kiwura ; described by 
Drury (U. P., 108). The root is used us a diaphoretic and diuretic 
in fevers and dropsy. 

, Cannabis indica, Linn.— Bhawj . Soe intoxicating drugs, poster^ 
and Pliarm., 216, 463. 

Capparis liorrida, Linn.— Ulta-hinfa } bipmvu-hfata ; described 
by Hooker and Thomson, I., 178. Found in tlio Bhfcbar. A cata¬ 
plasm of tho leaves is considered useful in boils, swellings, and piles. 

Capsicum frutescena, Linn.— Ifh’cha, htrsdni; prescribed in 
native practice iu. gout, dyspepsia, cholera, and ague, 

Carey a arborea, Boxb. — Vdkamba , himbhi ; described by 
Clarke in Hooker, II., 511. The flowers are given as a tonic in 
sherbet after childbirth. 

Carum copticmn, Bentli.—Lovage— Ajicdin >• described by 
Clarke, IL, 882. This plant possesses valuable stimulant, 

93 
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Carminative ancl antispasmodic properties ; it aids digestion, and 
is used in colic, colds, rheumatism and fever and is also esteemed as 
a diuretic. Phavm., 98, 99, 447. G. Carui, Linn.—Carraway—• 
Kalajira —(Hooker, L c. } 680) occurs at the same elevations 
(8-10,000 feet) and possesses similar virtues. Both aro exported 
to the plains. 

Cassia Absus, Linn.— Bandr; described by Baker, II., 265. 
The seeds are used in powder applied beneath the eyelids or in the 
form of an ointment in ophthalmia. Phann,, 78. 

Cassia Fistula, Linn.— Kitola, itola, rdj-hriksh of the Bhabar; 
described by Baker, II., 256. This tree yields the commonest 
cathartic used in native medicine. The pulp around the seeds is a 
valuable laxative, the flowers are used as a febrifuge made into a 
confection known as gdl-kuncl i and the root is a strong purgative. 
The bark and leaves are applied to cutaneous eruptions. Pliarni., 
65. 

Cassia Sophera, Linn .—Bandr of the Bhabar j described by 
Baker, II., 262. The bark, leaves, and seeds of this tall weed are 
cathartic and tho juice of the young leaves is applied in ringworm. 
G. Tora has tho same native name in Kumaun; its leavos are eaten 
by men and animals and the seeds aro used as a remedy for itch. 
PI)arm., 78. 

Cedrela Toona, Boxb.— Tdni; described by Drury (U. P., 128). 
The bark is astringent and has been found a fair substitute for qui¬ 
nine in fevors and bowel complaints, especially with young children. 
Pliarm., 55. 

Celosia argentea, Linn.— Sirdli, sarwdli , gogiya; described by 
Drury (F. P., III., 15). Tho seeds are used chiefly in special dis¬ 
eases. 

Chavica Roxburghii, Micp —Piper longim, Linn.—fruit pipla- 
mtil j described by Drury (U. P., 131). P. longum , var. sUvaticum, 
grows wild and the fruit is largely exported as a condiment and a 
stimulant in medicine. Pharnn, 208. 

Chenopodium album, Linn.— Bhatuwa; described by Drury 
(F. P., III., 5). It is used in special diseases and as n laxative in 
spleen nnd bilious disorders. 
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Cicer arietinil3H> Linn.—Grrnm— Ghana (seepage 693). Tho 
hairs of the stem and leaves exude an acid used ns a refrigerant in 
fevers; the seeds are considered stimulant and when roasted are 
used as a substitute for coffee berries. Plinrm., 80. 

Cinnamomum 'la-mala, "Nets—Taj tejput (lcwvos) *, 

described by Brandis, 374. The bark and loaves arc used as a car¬ 
minative, aromatic and stimulant in coughs and dyspepsia and 
gonprally as a substitute for true cinnamon. Phann., 106. 

Cissampelos Pareira, Linn.— Pari; floscribed by Hooker and 
Thomson, I.,203, Tho dried root has diuretic, tonic and slightly 
aperient qualities and forms part of the pili-jari ot 1 yellow-root’ of 
tho native Materia Medica. Tho loaves aro applied to abscesses. 
Phann., 7. 

CitrulluS Colocylifchis, Schrad.— Jndrdyan (sco pngo 701). 
The fruit affords a safe and active cathartic in hepatic and 
visceral congestion. G. Ilurdwickii, tho uir-cdu of Kmnauu and 
pahdriindrdyan of tho plains, has similar properties. Phann., 94. 

Citrus Aurantium, Linn.—Orange— jXdmngi— (2) C, wedica— 
Bijaum—{ 3) G. var. Limomim—Jmnvva —ami (4) 0. vav. Limclta — 
Amritphul —aro all used in medicine as tonics and purifiers of tho 
blood, refrigerants in fovers, flavouring materials in infusions, 
pomades, &c., anti-scorbutics, stomachics, and carminatives. The 
juice is exported from the Kmnaim forest* division lo a groat extent 
every year. Pliarm., 42, 43, 45. 

Cleome vise os a 3 Linn. —Jinijlkharha r; described by Hooker and 
Thomson, I., 170. The seeds aro considered anthelmintic ; the leaves 
are used as a vesicant, and boiled in clarified butter aro applied to 
■wounds, and the juice lo ulcers. Tho root is administer ml in decoc¬ 
tion as a febrifuge. This plant is often confounded with Gi/niui- 
drop sis pentaphyUa. 

Clerodendroix gerratmn, Spr .-QantJMcminc/i; described by 
Drury (0. P., 141). Tho leaves of this common plant aro boiled 
in oil for applications in ophthalmia: tho roots boiled in water 
with ginger and coriander are given in nausea, and tho seeds are 
slightly aperient. The leaves of 0. infortunatum, Linm-H/mf- 
also afford a cheap and efficient tonic and antiperiodic, Phurm., 
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164. C. Siphonanthus , R. Br.— Ami —also occurs and its roots 
and leaves are officinal in native practice. 

Cochlospenmm Gossyphon, D. C.— Katera , gajva; described 
by Hooker and Thomson, I., 190. This small tree yields a gum 
used as a demulcent in coughs and special diseases. Pharrn., 27. 

Colocasia antiquorum, Schott.— Kuchu , artui ; described by 
Drury (U. P., 15a}. The inspissated juice of the petioles is a capital 
styptic for wounds. Plmrm., 250. 

Commolyna obliqna, Don.— Kunjura, Idna. The root is use¬ 
ful in vertigo, fevers, and bilious affections, and is said to be used, as 
an antidote to snake-bites. 

Corchorus olitorius, Lhm.~~*BanpJial ; found in Debra Dun ; 
described by Masters in Hooker, FI. Ind,, I., 397. The leaves arc 
emollieuL and used in infusion as a refrigerant in fevers and special 
diseases. The dried plant toasted and powdered is used in visceial 
obstructions. 

Cordia latifolia, Eoxb.— Bairdlu, baurdda; described by Drury 
(U. P., 160). The fruit is used as an expectorant and astringent. 
Pliarm., 157. 

Cordia Myxa, Linn.— JCoda ; described by Drury {U, P.,161). 
The pulp of the fruit is used ns a laxative and the seeds mixed with 
oil are deemed a specific in ringworm. Tho juice of tho bark in 
infusion is given with cocoa-nut oil in gripes. Pharm., 157. 

Coriandrum sativum, Linn.—Coriander— Dhaniya ; described 
by Clarke, II., 717. The dried ripe fruit and the volatile oil are 
both used in medicine as an aromatic stimulant in colic and the like. 
Phann., 101. 

Costus speciosus, S. M.—25?y«, keoli, Mt-shirin (root) j des¬ 
cribed by Drury (XI. P., 164). From the root a strengthening tonic 
is made and it is also used as ail anthelmintic. 

Crinum asiaticum, var. to.vicarium, Herb.— Chindar, kanwal Y 
pindar, kanmu ; described by Roxburgh, 283. A valuable ometio ; 
in. small doses nnuseant and diaphorotie. The dried sliced roots nro 
also emetic : the leaves with castor-oil nro used in rheumatism and 
the juice in ear-ache. Pharm., 234. 
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Cuourbita Pepo, Linn.— BMnga, petha; and C. maxima — get- 
duioa (see page 702). Both those gourds aio used in inedicino ; fclio 
leaves as applications for burns and the seeds as anthelmintics* 
riiarm.j 96. 

Cuminum Cyminum, Linn.— Jim (see page 705.) Both fruit 
and oil possoss carminative properties allied to dill and coriander : 
the seeds are largely exported to the plains. Plmrm,, 108. 

CureuligOOrcMoides, Goertn .—Jet mi; described by Drury 
(F. P., III., 458). The tuberous roots aro somo of those known ns 
miUU-sitjdh and aro held in ibo highest esteem by native physicians 
as a specific in special diseases. Plmrm., 285. 

Curcuma longa, Roxb.—Turmeric —Ilctldi (sen page 706.) 
This is much used as an application in bruises : the fresh juico as 
an anthelmintic ; tho fumes of the burning root in coryza and tho 
root in decoction for relieving catarrh and purulent ophthalmia. 
Plmrm., 231. 

Cymbopogon Martini, Httnro— -Bujina , pula-U<aru The oil, 
known us raus-ka-tel and Ninmr oil, enters largely into native per¬ 
fumery. Tho roots of C. lawyer — Piny a —are also used as an aro¬ 
matic stimulant (soo Drury, F. P., III., 641). Plmrm., 256. 

Cynodon Dactylon, Pors.— Bib; described by Drury (U. P., 
180). This grass yields a cooling docoction from the roots and young 
leaves found useful in fever. 

Cyperus votvuidns, Linn.— Molha ; described by Drury (XL P., 
182). The roots are held to be diaphoretic, diuretic, and astringent 
Phaviu., 250. 

D. 

Dalbergia Sissoo, Roxb.— •Sim; described by Drury (U. P., 
186). The loaves and saw-dust in docoction are ostoomod in orup- 
tivo and special diseases and to allay vomiting. The oil is also 
applied externally in cutaneous affections. 

Datisca cannabina, Linn.— Bvjr-bhanga , bhang-jala (roots) ; 
described by Clarke, XL, 656. Tho roots are exported us a medi¬ 
cine useful as a sedative in rheumatism and to aid in dyeing 
yecl. 
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Datura alba, Linn.— Dhatiira; described by Drury (U. P., 
188). The leaves and seeds are used as anodynes and antispas mo- 
dies. Pharm., 175, 460. 

Daucus Carota, Linn.—Carrot— Gdjav, This common vege¬ 
table is used as a poultice for ulcers and boils. 

Delphinium Brunonianum, Hoyle— flepiiri; described by 
Hooker and Thomson, I., 27, Occurs at 1-4,000 feet and is exported 
for its highly musk-scented leaves, used in native perfumery and for 
temple offerings. 

Dendrocalamus strictus, Nees—Bambu— Bans, bdsila ; 
described by Brandis, 529. The bambu yields a siliceous secretion 
m the joints of the female plant, called bdns-lochnn or tab a shir, 
considered by the Baids to be useful as a stimulant and aphrodisiac. 
The root is said to be a diluent, the leaves are used as an 
emcnagogue and anthelmintic and the dried stems as splinters in 
surgery, which seems to be the only really valuable use that the 
products of the bambu are put to in medicine. The product bans- 
lachan is exported in small quantities from Kumaun. Pharm., 256. 

Desmodium triflorum, D. C.— Kudaliya; descril>ed by Drury 
(U. P., 190). The frcsli leaves are applied to wounds and abscesses 
that do not heal well. 

Diosoorea versicolor, Wall.—Yam— Genthi, gajiv. The tubers 
yield a farinaceous food for invalids. 

Diospyros Melanoxylon, Boxb.— Tcndu; described by Bran¬ 
dis, 201. This and the other species of ebony afford an astringent 
from the bark which is used in decoction in diarrhoea, dyspepsia, 
and the like as a tonic. Pharm., 132. 

Dolichos sinensis, Linn .—Lobiya (see, page 695). Tins and 
other similar pulses are prescribed in special diseases and as 
stomachics. 

' Drosera peltata, G-m.— Mukha-jali; described by Clarke, II., 
424. The leaves bruised and mixed with salt are used as a blister 
in Kuinaun. 

E. 

Eolipta ere eta, Linn.— Moch-kand, bhongra , bdhri; described 
by Drury (U. P., 202). The fresh plant is applied with sosamum 
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oil in elephantiasis ; the expressed juice in aftcolions of the liver, 
spleen, and dropsy, and in large doses as an emetic ; also as a black 
hair-dye. The average annual export from the Kmnaun forest 
division is about 5 mannds. Pharm., 123. 

Elffiagrms umbellata, Tliunb.— Ghiwdin, kankol; common in. 
the hills from the Jumna to tho Sardn ; described by Brandis, 31)0. 
The seeds are reported to bo used as a stimulant in coughs, the 
expressed oil in pulmonary affections, uud tho flowers as a cardiac 
and astringent. 

Elffloctendroii g-laucum, Pcrs .—Shauriya (Kumaun) and jtonu~ 
wa (Debra Dim) ; described by Roxburgh, 214. Tho root is held 
to-be an antidoto in snake-bites j a dccootion or cold infusion of Ilia 
fresh bark of the roots is applied to swellings. 

Embelia rohusta, Itoxb .—JJiujabmaaj (fruit); described by- 
Brandis, 28-1. The fruit is said to be used to adulterate black pepper 
like that of E. Ribi-s, which has the siune vernacular name and is 
given as mi anthelmintic and internally for piles. The greater 
portion of the bayabivang exported front- Kui mum seems to bo the 
fruit of My mine afvicuna. 

Eragrostis cyiioauroides,. Rot.— DtibTi. A common grass said 
to possess- diuretic and stimulant virtues. 

Eugenia Jambolana, Lam.— Ehanndu; described by Brandis,. 
233. The leaves and b:uk aro astringent. 

Euphorbia pontagona, Bois.— SrTamd. This and o/hor species 
of the same genus yield an acrid milky juico having catharfo and 
anthelmintic properties. Pharm., 204. 

Exacum tetragonunir Roxb.— Tilahhana; described by Rox¬ 
burgh, 133. It is used ns a tonic in fevers and a stomachic bitter, 
Pharm .,14 9. 

E, 

Eeronia Elephantum, Cow.-Kath-bel; found in tlio RiwAliks 
and BMbnr ; described by Drury (IT, P., 220). This tree yields a 
gum used for the same purposes as gum-arabic ; and tho leaves are 
carminative and stomachic, especially with children.. Pharm., 48, 

Eicns Carica» Linn.'—Pig— Anjlr; described by Brandis, 41&, 
Tho fruit is used medicinally as a laxative. 
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Ficus indica, lloxb. (F, bengafansis , Linn.)— Bar } bat ; described 
by Drary (U. V., 221). The juice collected from incisions in the 
bark of the banyan-tree is considered a specific in cracked heels, 
excoriations, and sometimes for tooth-ache, lumbago, and croup- 
PJiaim, 217. 

Ficus religiosa, Linn .—Pipal ; described by Drury (U. P., 225). 
The young shoots are used as a purgative and have some re, uta- 
tion in skin diseases ; the hark of this and the preceding is used as a 
tonic iu desoction. The seeds are given in electuary as a purifier of 
the blood. 

Ficus hispid a, Linn.,/.— Kdgoha } gobla } dhiira , totmlla; described 
by Brandis, 423. The fruit, seeds, and bark are possessed of emetic 
properties. Pharin., 217. 

Ficus glomerata, Roxb.— Gi'dar; described by Brandis, 422. 
The bark is used as an astringent and a wash for wounds. The 
milky juice is given iu piles and diarrhoea and in combination with, 
sesamum oil in cancer. The root is useful m dysentery. 

Flacourtia sepiaria, Roxb.— JCandai; described by Brandis, 18. 
This tree yields an antidote to snake-bites from an infusion of 
tlio leaves and roots : the bark triturated in sesamum oil is used ns 
a liniment in rheumatism. 

Fceniculura vulgar e, Linn. Fennel— Son/; described by Clarke 
in Hooker, II., 695. It is used as a carminative and stomachic, 
cultivated. Pliarm., 100. 

Fraxinus floribunda, Wall.— Anau; described by Brandis, 302, 
A concrete saccharine exudation (manna) from the slem is obtained 
by incision and is a substitute for the officinal manna. Pliarm., 136. 

Fumaria parviflora, Lam ; Ynr. Vaillantii > the Khaimwa of Itu- 
maun, also known as pitpdpra , mijdlu ; described by Hooker, /., and 
Anderson in Hooker, I,, 128. Tbe dried herb is employed as a 
diuretic, anthelmintic, diaphoretic, and aperient, especially as a blood 
purifier. Tho average annual export from the Kumaim forest 
division is about 32 niaunds. 

G 

' Gentian a Kurroo, Boyle.— Kwni } Mtki— Himalayan gentian. 
This plant occurs netu the snows. Tliero ure four or five allied species, 
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all of which are exported to the plains to the extent of about five tons 
a year, and are there sold as a vftluablo bittor tonic, See Royle, 
III, Bot., Him. Moun., pi. 58, tig. 2, anil Pharm., 149. 

Geranium ocellatum, Cnmb.-— Bhdncl; described by Edge- 
worth and Hooker, /., in Hooker, I., 433. A very common 
plant in Kunmmi, which possessos diuretic and nstiingont pro¬ 
perties. 

Gloriosa superba, Linn.— Bisk nanydl, bisk ningdla; described 
by Drury (U. P., 234). The root is used in special diseases, but is 
said to be poisonous in largo doses. Pharm,, 242. 

Gmelina arborea, Roxb.— Kumhhdr , gumblulr; dosoribed by 
Drury (U. P., 23-1). Tho root is given in coughs, rheumatism, and 
special diseases, and is said to lmve anthelmintic properties like A, 
asiatica. Pharm., 164. 

Gossypium herbaceum, Linn.—Cotton— Kapds* The down of 
this well-known shrub is applied to burns ; tho seeds to increase milk, 
also in epilopsy and as ail antidote to smiko-poison ; tho root as a 
diuretic, emenngoguc, and demulcent, and tho loaves in decoction ns 
a tonic in fever and diarrhoea. Pharm., 33. 

Grewia asiatica, Liuii.— Pharnya; described by Masters in 
Hooker, I., 386. The leaves are used as an application to pustular 
eruptions and the fruit in sherbet as a refrigerant in fovors and a 
gargle for sore-throat. 

Gyi\fwuh' 0 p 3 \s pentaphylla, D. C.— Kathal pavhnr; described 
by Hooker,/., and Thomson ill Hooker, I., 171. It occurs common 
in Lhe Bbdbar; the leaves are usod as a rubefacient and vesicant 5 the 
expressed juice is given with salt in earache j the seeds in powder are 
given with sugar internally in fevers and bilious complaints, and tho 
entire plant with sestunum oil is used as an ointment in cutaneous 
affections. Pharm. 25. This plant is ofton confounded with Oleoma 
viscosajn native shops. 

H, 

Hedychiimi apicatum, Smith— KacJdr-kachu, kapih'-kachri,ban~ 
lialclL It possesses carminative and stimulant properties and is 
especially used as a cattle medicine : it is oxportod from Ilumaun 
to the extent of a few tons annually. Pharm., 232. 
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Helicteres Isora Linn.— Jkonkka-jdtal, marw-phal ; described 
by Musters in Hooker, I., 365. The seeds according to ‘the doctrine of 
signatures’ are considered useful in colic and diarrhoea and as a blood 
purifier: and are exported from tile Kumaun forest division to the 
extent of about a ton per annum. 

Heliotropium brevifolinm, "Wall.— Safed-lhangra , eklti ph&L 
The whole plant is laxative and diuretic 5 the juice is used as 
an application to sore-eyes, gum-boils and sores generally to pro¬ 
mote suppuration and as a cure for the sting of nettles and insects. 

Herpestis Monniera, H.B. ct K,— Jal-nhn; described by Drury 
(U. P., 249). A dose of six mdshiu s of the leaves steeped in water is 
an esteemed aperient; the water may be used as an embrocation in 
skin diseases and croup, ancl the juice with kerosi no-oil is used in 
rheumatism Pharm., 161. 

Hipt&g'fl Madablota, Grcertn.— Aita-lugala; described by Hooker, 
I., 418. The leaves are esteemed useful in cutaneous diseases. 

Holarrhena antidysentericaj B. Br.— Kn&v and moriya of 
Bijnor and hier } hida , him of Kumaun; described by Brandis, 326. 
The bark is a specific in dysentery : hence the name, and the 
seeds are also said to possess similar properties. PL a mi., 137, 455. 

Hordeum hexastichon, Linn.—Barley— Jan, The husked seeds 
form pearl barley, a favourite food for invalids and in decoction a 
drink in fovers. Pharm., 253. 

Hymenodictyon excelfium, Wall. — Eliitlan, bhalena, bhamena , 
dhauli ; common in the ICota Dun ; described by Brandis, 267. 
The inner coat of the bark possesses the bitterness of oincliona 
and its astringent properties. Pharm, 117. 

Hyoscyamus niger } Linn.—Henbane —Khoramni ajivain (seeds); 
occurs wild and is also cultivated. The seeds aro given in native 
medicine as an anodyne and sedative in mental diseases. Pharm., 
178. 

I. 

Iohnooarpna frutescens, B- Br.— Diidhi; described by Drury 
(U, P., 259), The root possesses alterative, tonic properties and is 
employed as a substitute for sarsaparilla 1 the stalks and leaves aro 
used as a decoction in fevers. Pharm., 138, 
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J. 

Jasmimim grandiflorum, Linn. — Juki; very abundant in low 
valleys ; described by Brandis, 313. Tho flowers and their essence 
are used as an application in skin diseases, headache and weak eyes: 
the loaves aro used in toothache. Other species of this genus are also 
fouud in Kumaun and aro employod in making perfumed waters. 

Jatropha Curcas, Linn.— fSafed bid; described by Drury (U. P., 
276). The oil from tho seeds is used as a purgative, but is uncertain : 
it is also applied diluted in rheumatism : the leaves wanned with 
castor-oil form a poultico for bruises: tho seeds in over-doses aro 
poisonous, and the milky juice is used to destroy maggots in soros on 
sheep. Pharm., 203. 

Juglans regia, Linn.—Walnut— Akor , cikhrot , Jdiarot. Tho 
bark is used as an anthelmintic : tho leaves aro astringent and 
tonic and in decoction a specific in strumous sores: tho fruit is given 
in special diseases and rlioumatism. 

Justicia Adhatoda, Linn.— Bashing ; described by Drury ns 
Adhatoda vasica (U. P., 10). The flowers, loavos, aud roots aro 
considered autispasmodic and antholmintioj tho juice is found useful 
in pulmonary affections, and a tincture is also commonly given as an 
expectorant. Pharm., 162. 

K, 

Kydia oalyoina, It. IV. — Pula ; describe cl 1 >y Mas tors in Ilookor, 
i., 318. The bark is mucilaginons and is used to clarify sugar. 

L. 

Lepidium sativum, Linn.—Gross— Halting. The soeds of this 
common vegetable are usod as a tonic laxative and antiscorbutic 
ancl as a gentle stimulant in indigestion. 

Lilhirn wallichianum, Itoyle— Bindora, The dried bull) scales 
possess demulcent properties and aro used like Salop in pectoral 
complaints. 

Limonia aoidissima, Linn.— Bali; described by Hooker, I., 
507. The root is purgativo, sudorific, and usod in colic: tlio loavos in 
epilepsy and tlio dried fruit as atonic and disinfectant. Pharm., 43. 

Linum usitatisaimivm, Linn.—Flax. The seeds are the linseed of 
the pharmacopoeia, of which the uses are well known. Plianm, 37. 
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H. 

M allot us pliillipiiiensis, Miill. — Roim y roll; described by 
Drury as Rottlera tinctoria {17. P., 378). The powder on tlio seeds 
is a valuable anthelmintic, vermifuge, and purgative. Pharm., 
202 . 

Malva rotundifolia, Linn.— Sonchala; described by Masters in 
Hooker, I., 320. The seeds are demulcent and are used especially in 
bronchitis, inflammation of the bladder, and luemorrhoids, and 
oxtemally in cutaneous affections mid coughs. 

Malva sylvestris, Linn.— kanji, tilchuni; described by Masters 
in Hooker, I., 320. It is a valuable demulcent in pulmonary a flec¬ 
tions and a substitute for the marsh mallow of Europe. 

Mangifera indica, Linn.-—Mango— Amb. The sliced rind of 
this well-known fruit is astringent and used as a stimulant tonic in 
debility of the stomach : the kernels are styptic in haemorrhoids, 
astringent in diarrhoea, and tonic in fever, Pharm., 59. 

Melia Azedarach, Linn.— Bakdiyan , del-, jeh, beiain ; described 
by Brandis, 68. The bark of the root and the pulp of the seeds are 
anthelmintic in small doses and poisonous in largo doses. Pharm., 55. 

Melia indica, Linn— Nim; described by Brandis, 67, The 
bark, leaves, and seeds avo all really valuable ; the bark as a 
febrifuge and substitute for quimno ,* the leaves as a cataplasm for 
wounds and sores; and the seeds for their oil, which is used as an 
anthelmintic and an application to foul sores. Pliarm., 55. 

Mentha viridis, Linn.—Spearmint— J? altar i pudina . The oil 
obtained by distillation from the fresh herb in flower is inferior 
only to pepper mint and is useful in cholic, nausea, and flatulence. 
Pharm., 166. 

Mimosa rubicaulis, Lam.— Agla; described by Baker in Hooker, 
II., 291; il 1. pudica , Linn.— Lajawanti; described by Hooker (l.c.) 
Tlio seeds of both are used as purifiers of the blood, and the 
leaves are given in infusion in piles, and pounded they are applied 
to burns. 

Mirabillis Jalapa Linn. — Gttt-bdnsa. The root forms a safe and 
efficient purgative equal to jalap, and the leavos are applied to 
abscesses. Completely naturalised in ICuinauu. Pharm., 184. 
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Momordioa charantia, Willd.— Karela; describedby Dnuivy, 
U. P., 306 (see page 700). Used as a laxative and in preparation as 
an ointment for sores and tho jnicoof tho leaves as an antliolmintic. 

Moringa pterygosperma, Q oertn.— Sahajna — Horse-radish 
tree ; described by Hooker, IX., 40. Tho frosli roots are vesicant 
and rubefacient and useful in rheumatism. Used internally, tho 
fresh juice of tho roots has stimulant and diuretic properties and the 
root in decoction furnishes a gargle. Tho seeds yield a fine oil 
useful in rheumatism, and the tree itself a gum used ns an anodyne 
in headache and as an application to buboes. Pluirm., 61. 

Iffiorua indica, Linn.—Indian mulberry-— Tdtri ; described by 
Brandis, 406. The fruit forms n sherbet used as a refrigerant and 
tho bark a vermifuge and purgative. The fruit of M. s errata, 
Iloxb.— Kemu —and M. traiuyafu, Wall., Siynh-liil —is said to possess 
similar properties. Brandis, 409. 

Mucuna pniriens. J). C.—Oowlmgo— Gonchu; doscribod by 
B ikor in ITookoi 1 , II., 187. The hairs of tlio legume are m.-clianicnlly 
nutheliniutic and are givon in round worm : soo Pharm , 73. Tho 
bends are given with milk in special diseases and snake-bites and 
tho leaves as a vermifuge. M. alvopurpurea 3 tho bu idlinki^ Kuinaun, 
is said to possess similar properties. 

Murraya Kceuigii, Spreng.— Gani, gdndhi; doscribod by 
Hooker, I., 503. The seods yield a clear transparent oil known us 
simboli oil ; tho root is laxative and both bark and roots are stimulant 
and used in cutaneous diseases and to check vomiting. Pluirm,, 
49, 

Musa Sapientum, Linn.—Plantain— Kcla. This well-known 
fruit is d omul con t, antiscorbutic, and alterative ; tho tender loaves nro 
used as a dressing for wounds, blisters, and .sores, anil as oyo-shndes 
in ophthalmia ; tlio root and stem arc considered in native prnctico 
purifiers of tho blood and aro good in scorbutic complaints and 
special diseases. Pliarm., 233. 

Myrica sapida— Kdiphal; doscribod by Brandis, 493. Tho 
fruit is eaten, and tho bark is used externally as an anthelmintic, 
-stimulant, and rubefacient, and in tlio arts as a tanning agent. 
Natives use iL in epilepsy and to rub tlio body after illness, Tho 
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average annual export of this bark from the ICunmim forest division 
is about fifty tons. Pharm., 217. 

Myrsine africana, Linn., the so-called box— Pahuiri-cha , 
chipva ; described by Brandis, 286. The fruit is said to be a power¬ 
ful cathartic vermifuge. It is sold in the bazaars as bayahirang y 
a name also of Emhelia Ribes ; used also in dropsy, colic, and as 
a laxative. About a mauud is exported every year from the Kunmiin 
forest division. M. semiserrata, Wall., also called eJalgm, is said 
to possess similar properties. 

N. 

Nardostachys Jatamansi, 1). C.—Spikenard— BaleMar, sham - 
bal, balkar. Boyle, t. 51,/. 2. This plant occurs above 42,QUO 
feet and its roots with those of certain species of Valerian, especially 
V. Hardwickii ( shameo , roots), are exported through the Krnnnun 
forest division to the extont of about twenty maunds per annum. 
They occur in the form of short pieces of an miderg round stem, 
about the thickness of a quill, covered towards one extremity or 
almost entirely with coarse, dark, hair-like fibres. It hits all the 
properties of Valerian in a high degree and is used as u stimulant 
and antispasmodic in liystoria and epilepsy. A r . gvandi/lora, a 
larger species, also occurs in Kumaun at similar elevations. Pharm., 
120 .: Bird., 4G. 

Nelumbium speciosnm, Willd.—Lotus— Kanival; described 
by Hooker /. and Thomson in Hooker, I., 116. The nuts are eaten 
as a tonic in disorders of the digestive functions. 

Nerium odorum, Aiton.—Oleander— Kaniyur; described by 
Drury (U. P., 323). All parts of the plant are poisonous and are 
used in native practice in leprosy, cutaneous affections, and as an 
anthelmintic. The bark in paste is used in ringworm and itch 
and a decoction of the leaves externally as a vermifuge. Pharm., 
139. 

Nicofciana Tabacum, Linn.—Tobacco— Tamdku, dhamdhi. 
For the medicinal uses of tobacco see Pharm,, 178, 460, and 
O’Shaughn., 471. 

Nyotanthes Arbor-tristis, Linn.—Ifdn, harsinghar; described 
by Drury (U.P., 323). Used in native practice for ringworm 
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und to promote the adhesion of broken bonos, also in indigestion t 
tlie hark is on astringent and is used as a gargle and in applications 
to sores and ulcers. 

0 . 

Odina Wodier, Itoxb.— Jingan, jiban; doscrihcd by Hookor, 
II., 29. The bark is used in decoction as a lotion in impetigo 
and obstinate ulcers : fclio gum and loaves liavo also astringonfc 
properties and are applied to bruises and wounds. Phnrm., 60. 

Olea glandnlifera, Wall.— Gab, galdii, garur ; described by 
Brandisj 309. Tlio bark and leavos arc astringont and aro used 
as an antiporiodie in fovors. 

Onosma ecliioides, Linn.—iJ Jaharanga, lal-jari, and ratan-job 
(root), gaitzabdn (leaves), yul-bgau-zabun (dowers). Tho bruised 
root is applied to eruptions, tho loaves ns an alterative, mid the 
flowers in cases of rheumatism and palpitation of tho heart as a 
cardiac and stimulant. Exported through Dohra Bun. Tho root 
is also used as a dye. It appears that under tho name 1 raCanjoC 
tho rooks of Geranium nodosum, Linn.j of Potentilla nopalcnsis, 
Rook,; Macrotomxa mchroma, H./. et, T.j and Jatropha Curcas, 
aro also collected and sold. 

Ophelia Chirayta, Gris.; AgatJwtes chiruj/ta, Don.— TUa-kluim , 
Garay ta, Some call this spccios the true Jhikluni cliirclta or true 
Nopal chiretta. Tlio former namo is properly applied to .a South- 
Indian species, AndroympAis pi oviculata, and tho latter name may 
perhaps suit, as 0. Ckirata occurs in Nopal. Equally good 
chiretta is obtained from Q. purjyuva&ccns, O. contain, 0. spcciosn, 
Agathotes angustifolia and A. alata. All yield a valuablo bitter 
extract used as a tonic and fobrifugo and corrector of biliary dis¬ 
turbance. About six tons are oxporfced every year from tho 
Kumami forest division. Soo further Phnrm., 149 ; As. Bos., XI., 
167. 

Oxalis cornioulata, Linn.— Ohahnori; described by Edge- 
worth and Hooker/, in Hookor, I., 436. Tho leaves, stalks, and 
flowers possess refrigerant and nnfciscorbutio properties and aroused 
internally in fevers, dysontevy, and scurvy, and externally to 
remove warts. Tho juice is useful in removing iron-moulds. 
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P. 

Pffiouia emodi, Wall.— Ckamlra (the plant), mjihiiya (the young 
edible shoots), bhuma-madiya, yet ghas of the Bhotiyas ; described 
by Hooker/, and Thomson in Hooker, I., 30. The tubers are some 
of those exported under the name tdkh and are probably those known 
as padam-chhdl. There is nothing in the local Materia Medica re¬ 
quiring further investigation more than the roots exported under the 
name ‘bikJi and 1 nirbisi .’ Under the former come the various spe¬ 
cies of aconite. A. erox is the manra, mdur or mdhur hileh , and. 
Madden tested it to see whethor it deserved the namo hnCthcc , 5 sweet, 
and found it was so; but this was soon succeeded by the most 
distressing burning all over the mouth and fauces, though nothing 
was swallowed. Dr. Hoyle says that Polygonatum verlicillatum, 
Linn., is called mitha-dudldya in S irmor and Smilacincc pallida is 
called dudhiya-moliura , and both are poisonous. The cylindrical 
tuberous roots of Delphinium lashmerianuni, Hoyle, found at Fmdari 
in Kumaun and Bliojgava on the south side of the Kawari pass in 
GarhwAl (11,000-14,000 feet), are absolutely identical with tlie 
ordinary nirbisi roots. See Madden, An. Mag., N. H., 2nd Ser., 
XVIII., 445. 

Parmelia kamtschadalis, Bsch,—Lichen— Chalchalira , pat- 
iharke-plml. Several species are exported to the plains and are used 
in native practice as n tonic febrifuge and antiperiodic. See Pharm,, 
260. 

Peucedanum graveolens, Benth.—Dill— Soya; described by 
Clarke in Hooker, II., 709. An excellent carminative for relieving 
flatulence in children. Pharm., 101. 

Pharbitis Nil, Choisy— Baunra; describod by Drury (U. P-, 
350). A safe and effectual cathartic. Pharm., 155. 

Phyllantliua Emblica, Linn — Amla, aonla; described by Bran¬ 
dis, 454. The dried fruit is astringent and when fresh is given aa 
a tonic aperient: tho flowers are refrigerant and aperient and tlio 
bark is astringent. See Pharm., 204, and O’Sliaugk., 551. The 
leaves of Paraphyllanthus urinaria (serahi) and of Phyllanthus 
niruri , Linn., are given in infusion as a diurotic aud the fresh roots 
of both in jaundice. See Drury. 

94 
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Picrorliiza Kurrua, Roxb.— Kumwa. Round only at, high 
elevations about 11,000-14,000 foot : the bittor roots nro exported 
with Saxifraga ligulata under the tin mo pukfatn-hed, and with 
Gentiana Kurroo under thenamo foibki, to the extent of about three 
tons a year and nro used as a tonic. Mima quassia [tins occurs in 
upper Grarhwul (5,500-8000 foot) and is known us Iw.noi and law 
similar uses. 

Pinus longifoliai Hash.—Pine— CMr. This pino is very com- 
mon in Kumann and yields a turpentine and resin : for uses see 
Pharm., 222> 219. The turpentine from P, Gc^mliana is used 
principally in special diseases, and that from (*, Dcodum in 
cutaneous diseases and as a diuretic* Pluirni., 225. 

Pistacia iiitegerrima, <7. Tv. S.— Kakra, Ltikm-slnyi; describ¬ 
ed by Hooker, II., 13. Tho gnll-liko ox ere sconces formed on Lho 
leaves and petioles in October am exported as a medicine and urn 
esteemed usoful in coughs, asthma, lover and dysentery, and us n 
sedative. They occur black, hard, rugoao, hollow, irregularly 
crooked, often 6 f -7 r long. The avorago animal oxporl from tho 
Kumaun forest division is about seventy maunds. Brandis, 122,, 
574. 

Pitliecolobium bigemimmi, Blurt ,—Kachlom / described by 
Brandis, 178. A decoction of lho loaves is used in lop rosy and ay 
a stimulant to promote tho growth of hair. 

Plantago major, Linn.— Luhuriya . It is doubtful wliother this 
has the properties of P. deemnbeus., Forsk., the isbayhol of tho 
bazars. Pharm., 182. 

Plumbago zeylanica, Linn.— Chita, chitra; described by Rox¬ 
burgh, 155. The roots triturated in wntor form a vosicant and in 
tincture a good antiperiodio: they aro exported from tho Kumaun 
forest division to the extent of about twelves maunds annually. 
Pharm., 170: O’Shavtgh,, 508-. 

Fongamia glabra, Vent.— Pdpar, SuJch-cJiain described by 
Baker in Hooker, II., 240. Tho seeds yiold an oil much usee! 
in skin diseases and as an ombrocation in rheumatism : tho 
leaves are also officinal. Pharm., 79, and J. Agri.-lI,, Cal., X., 
223. 


95 
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Pdh ted era’vaginalis, Linn .—Banka ; described by Drury 
(U.P., 364). The root is chewed for toothache and the bark is 
eaten, with sugar for asthma. 

Populus oiliata, Wall.— Chahibja, chaunb/a, chan, gar-pipal; 
described by Brandis, 475. It is occasionally used as a tonic 
stimulant and purifier of the blood. 

porfculaca oler&cea, Linn.—Small pmslain— Liiniya-hUfalt ; 
described by Drury (U.P., 364). The bruised leaves are used as an 
anodyne and aro given as a refrigerant and antiscorbutic in 
cutaneous diseases. Bird., 38. 

Premna integrifolia, Linn .—Bakarcha of Garlrwnl; described 
by Drury (U.P., 365.) The root is given in decoction as a cor¬ 
dial and tonic ; the leaves beaten up with pepper are also adminis¬ 
tered in colds and fevers. The whole plant is given in decoction in 
rheumatism and neuralgia. The milk of the bark of P. mucronafa, 
tho agniun of Kumaun, is applied to boils and the juice is given to 
cattle in colic. 

Primula speciosa> Linn.— JBish~kopra } jal-Mtra. It is found 
along streams from 3,500-5,500 feet in Kumaun : it is said to 
be poisonous to cattle and is usod externally as an anodyne. 

Prillsepia Utilis, Boyle .—China ra, jhatela , dlmtela , phaldwa, 
hhehJa / described by Hooker, II,, 323. This shrub yields an oil 
used as a rubefacient and ns an application in rhoumatism and pains 
from over-fatigue : a small quantity is exported from the forests 
and pays a duty of five rupees per maund, 

Prunus Communis, var. domeatica, Linn.—Prune. See page 
712. The dried drupe is considered a laxative and emollient and is 
used in medicinal confections. Pliarm., 86. Tho ahc-bulcMva is 
used as a refrigerant and laxative both in a cold infusion and a con¬ 
fection. P. persiea —the peach—is given as a demulcent and anti¬ 
scorbutic and stomachic. The oil from the kernels is considered a 
valuable vermifuge and strengtheiier of the hair. Tho kornol of P. 
Puddum is used in stone and gravel, and that of P. Paclus yields a 
poisonous oil, like oil of almonds, much used in medicinal preparations. 

Psidium Ghiyava, Linn.—Guava— Amrud ; described by Baker 
in Hooker, II., 148. Tho hark of the root is given in decoction in 
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infantile diarrhoea ami the young leaves as a tonic in diseases of 
the digestive functions. Pliarm., 92. 

Flier aria tnberosa, D.O.; IRdymrum tuberosum, Roxb.— 
Bilui-kand, bUi, bwdi-panim (Kumairn), sural (tTaunsdr), savdr, 
mrrntta (Bijnor)j described by Baker in Hooker, IL, 107. The 
tubers are dug up and exported in largo, quantities to the plains, 
where tlioy are considered demulcent and rofrigoranfc in fevers and 
useful as a cataplasm for swollen joints. 

Punica Granatum. Linn. —Pomegranate —Anar (cultivated); 
ddrim (wild); na&pdl, kmhidla (rind of fruit). Tho root-bark and 
dried rind possess powerful astringent properties from tho presence 
of tannin. Tho former is considered anthelmintic in European 
praotioe and the latter astringent,. See Pliarm., 93, 417. 

Putranjiva Roxburghii, Wall.— JUi) putrajivci; described by- 
Drury (U. P., 372). Given in decoction in colds and fevers. 

PyrUB Cydonia, Linn.—Quince— BihL See pago 713, Cydonia 
vulgaris. Tho seeds are used as ft clomitloonfc in native practice and 
as a tonie ; also in decoction iu dysentery and spocial diseases s 
Pharm., 86. 

Q' 

Quercus inoana, Roxb.— Bdnj; described by Brandis, 482. 
The acorn ( til-supdri ) washed and powdered is used as an astringent 
in indigestion, diarrhcoa, and asthma. Pliarm., 209. 

R, 

Randia dumetonim, Lav.—J Imnplwl, manytd, /carliar ; des¬ 
cribed by Drury (U. P. f 373). Tho fruit is highly osteomod ns an 
emetic ami is used to poison fish and tlio bark of the root in infusion 
to nauseate. Phavm., 118. 

Rapbanus sativus, Linn.—Radish— Mtili. Tho seeds of this 
common vegetable have diuretic and laxative properties and tho 
roots are prescribed in native practice for spocial and urinary 
diseases. 


Rheum emodi, Wall.— Bolu. This species is found near tho 
Pindari glacier and at similar olovations in ICunmun and Givrhwfil; 
the average annual export from tho Kumaun forest division is 
about 1,0001b. This and R. Webbiamm, Boyle, aro used as « 
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substitute for Turkey rhubarb. R. emodi is less active as a pur¬ 
gative and more spongy in texture. See Pliarm., 187 : O’Shfiugh., 
519 : Paujab Products, 370 : J. A.-H. Beng., I., 76 : Birdwood, 
70: Pereira Mat. Bled., II., 485. 

Rhododendron campamtlatum, Don.— Churn'd; described by- 
Brandis, 281. The leaves are exported to the plains, to be made 
into a snuff called hulas-kashmiri } useful in colds and head¬ 
aches. 

Ricinus oommunisj Linn.—Castor bean— Remit, This well- 
known plant yields fcho medicinal oil used as a purgative, &c. 
Phann., 201, 4G2: O’Shaugh., 556 : Drury (U. P., 375). 

Roylea elegans> Wall.— TU-patti, kauri. The leaves are used 
as a hitter tonic febrifuge. 

Rubia cordifolia, Linn.— -Majetki, The natives consider the 
roots most useful in cases of poisoning, cutaneous eruptions, dysen¬ 
tery, and as a tonic to promote menstruation. Pliarm., 118 : Drury 
(U.P., 379). 

Rumex aoufrus, Roxb.— Jangli p&lak ; described by Drury 
(P. P., III., 49). This plant has cooling properties : the leaves 
are applied to burns and the seeds are applied as the hij-band of 
the bazars. R. acetosa is also widoly distributed and known under 
the same vernacular name and also as 1 Almora * whence the name 
of the capital of Kumaun, as Mussooroe is derived from the verna¬ 
cular name of Coriaria nepalensis. 

S. 

Salix tetrasperma, Roxb.— Gar-byush ; described by Bran¬ 
dis, 462. The bark in decoction is of some account as a febrifuge. 
Pharm., 213 : O’Slmugh., 606. 

Saxifraga ligulata, Wall.; Var. ciliata , Royle. The roots of this 
and perhaps P.Kurrua {antea) and, G- Kurroo ( antea ) are all exported 
to the plains as pdkMn-bhed or pdthdn- bhed and jintidna and are 
used as a tonic in fevers and also in diarrhoea and coughs and as an 
antiscorbutic. The average annual export from the Kumaun forest 
division is about thirty lnauuds. 

Sapindug detergens, Roxb.— Kanmav, ritha; desoribed by 
Drury (U. P., 393). The nut is used externally in cutaneous 
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affections find internally in opilopsy and headache mid as nn ex¬ 
pectorant ; also in tUo aids as a detergent. It is exported from tho 
Kumaun forost division to tho extent of about. twenty tons per 
aimimi. 

Soindapsus officinalis. Schott.'— Goj-ptyali} 'htti/i-unyluju. Tho 
dried and sliced fruit 1ms slimnlanfc, diaphoretic, and unlhelmh'dio 
virtues. Plmnn., 250. 

Semecavpus Anaoardnnn, Linn., V .—- Tildlfom, bhalian^bkaht * 
described by Ilookor, II., 110. Tho acrid viscid juice between the 
Immure of tlw shell possesses powerful caustic properties and is used 
as a vosieant: see further Plmnn. (10: JC, Day, 105. Tho average 
annual export from tho Kuinium forest division is about. Uvo 
miumds. 

Sesamum indicum, Linn.*— Till, See page 7(M. This plant 
furnishes the sesimuuo or sweet oil, used an n hnbslil nlo for nlivo 
oil in nativo practice. Plmnn., 151: Drury (U. P. -102): O’tf lumgh., 
470. 

SesbOmia Kigyptiaca. Pots, — Joint ; described by linker in 
Hooker, II., 114. The seeds liavo stimulant mid omonagoguic pro¬ 
perties and are used in cutaneous diseases mul itch : tho loaves aro 
used in. poultices to promote suppuration, and the juice of the bnvk 
internally ns an antiscorbutic. 

Shorea robusta, lloxb .—Stil; dosoribed by Drury (IT. P., 405). 
The rosin (nil or dhmiiar) is an efficient substitute for pine 
rosins in plasters: in nativo practice, tho rosin is taken internally 
in special diseases and applied as a styptic to wounds. Plmnn., 33. 

Solanum indioum, Linn.— Katmvf-kdyi; doserilmd by Drury 
(TJ. P., 40S). The root is used in decoction in dysuiia and in ibyora 
and coughs: and when powdered as an anodyne. Tho juice of tho 
leavos boiled with ginger is used to stop nausea. Plianm, IB l. 

Solaxnxm tuberosum, Linn.— Alu. Tho tubers nro occasionally 
used as a substitute for salep. " 

Solauum esculentum— -Hmgan, that a. Seo page 7 Oil. Tho 
loavos pos&osB narcotic prop or tics : nearly every species of this 

PhaxiiL 1 181 IIUU,n ftff ° rdS S01,1 ° " W t0 U, ° lulLivo MftUtfift Medina. 
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Spondias mangifera, Pera.—Hog-plnm— Ambam; described 
by Hookoi', II., 42. Tho baric is used in dysentery aucl a decoc¬ 
tion. of the wood in speoini diseases j tho juico of tho loaves forms 
an application in onraclio and the gum and fruit are caton. 

Storculia urens> Itoxb,— ICuli, kulu ; described by Masters in 
Hooker, J., 355, The loaves and tender brandies stooped in water 
yield a mucilaginous oxfcract usoful in plearo-pnoumonin in cattle. 

Streblus aspor, Lour.— Sihora, nUa; doscribod by Drury 
(U.P., 211). TJio milky juico is applied to cracked heels, nova 
hands, and lias astringent and septic qualities. Tho bark in 
decoction is given as a lotion in fevors, 

Symplocos oratceg'oides, Ilam.— Lod, lodh; described by 
Brandis, 290. Tho loaves aro considered astringent and are used 
in diarrhoea and as an application to frosh wounds and tho bark 
in tanning. About nino tons aro exported every year from tho 
Kimmuu forest division. 

T. 

Taxus baooata, Linn.—Yew— Thiiner , bruhmi; doscribod by 
Brandis, 539. Tho loaves aro used in native practice in epilepsy 
and indigestion. 

Tophrosia purpurea, Tors.— Sarphonka; described by Baker iu 
Hooker, II., 123. Tho lonvos and soods possess astringent, ionic, 
folivifugal properties, The loaves of T. Candida,, the lehtiya of 
lCumaun, nro used to poison fish. 

Torminalia Chcbula, RoU,—i/dr; described by Drury (U.P., 
431). This and other spoeios of tho samo genus yield nuts much 
used in medicine and tho arts, fe'oo Pharin. 89 : K. L. Doy, 117 t 
Birdwood, 3d. 

Totranthera laurifolia, Jncq.— Gar Mjaur , meda-lah'i ; 
described by Brandis, 379. Tho oil from the berries is used in 
rheumatism ; tho bark triturated in water or milk, or oven dry, is 
applied to bruises and is given internally in infusion in diarrhcoa ; 
ilm leaves have a rich aromatic odour. J’harm,, 88 : O’Slmugh., 548. 

Thaliotrum foliolosum, I) .O.—IHla-jari, pencjla-jari , barmat ; 
doscribod by Hooker /. and Thomson in Hooker, L, 14. Tho roots 
aro oxportod from ICmnaun under tho name mamba and aro highly 
allied in ophthalmia and us an antipcriodic. Plmrm., 5. 
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Tinospora oordifolia, kliors— Gitlunchct; described by Hooker 
/. and Thomson in Iloolior, I., 97. Tho stoma yield the well-knowu 
oxtract known as gulanoha or yiloi, a much-esteemed specific in 
stings as wall as Mover and rliounvaUsm. The leaves bruised and 
mixed with honey avo applied to ulcers, with oil to the head in 
neuralgic affections, and in decoction for gout. Xlio extract is 
made from the root by hailing for twelve hours and then si min¬ 
ing and evaporating tho water. The annual average export of 
the extract from the Kuinaun i'orost division is about two nmunds. 
Pliarni., 9, 435. 

Toddatia. aculeata, Pars.— Kmj; described by Hooker, I., 
497, The root-bark has tonic, stimulant, and auti-poriodio pro¬ 
perties. Pharm., 47, 442. 

TriohotlDSHift indica, B- Pi*.— Hulmamli, The natives con¬ 
sider it to be an antidote in snake-bites ; tho haivos are used as a 
poultioo and in cold infusion ns a purilier of the blood, I 1 harm,, 
158. 

Trichosanthes palmafca, Boxb.— Tmfrdi/an; doHoribod^by 
Clarke in Hooker, II., 606. Tho roots and fruit nro poisonous and 
are used in plouro-pneumonia in cattle. Pharm., 96. T. mmm- 
ej’iaa, Linn,, gives seeds, tender shoots, and dried capsules, all of 
which are used us medicine. Q’Shaugln, 351. 

Trigonella Pconum-gracum, Boxb.—Penugreok—d Telhi f 
described by Bukov in llookor, It., 87. Tho Hoods are Mhmdunfc, 
aromatic, and laxative, and avo given in colds, coughs, diarrluou, 
and special diseases- 

Typha^ angustifolia, Linn.— 13two, Tho down of the ripe fruit 
is used as an application to burns and tho lower sucsoalonl pm-ln 
of the stem to clear muddy water. 


IT. 


TJrgmea, mdica, Kunth.; SciUa indica , lioxb.— Iskil, hhuiri or 

fn t JIl °Tt ' jlmU,Ca Uf Kunw ™ J bribed by Drury 
CO. P., 0 . It is exported largely firon tho lower bills. Tho 

nauseous bUtor young bulbous roots lurvo oxpoclormrl and diurotio 

set u - «—- 
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V. 

Vallarifl clicliotoma, Wall ,—DMU; described, by Drury (P. F. 
II., 198). The juice is applied to -wounds, 

Valeriana Hardwiokii, Wall.— Shumeo, asdrun, The roots 
avo exported and are said to posaoss anli-spasmodio properties ; 
whon dry tlioy aro burned as a pevfumo, and aro also used ns a 
flavoring agent and to kcop off insects from olofchos. Pharjn., 120. 

Vernonia antlielmintica, Willd .-Kali-jin; described by 
Dmvy (IJ. P., 119). Tlio bitter Hoods aro powerfully diuretic 
and anthelmintic and arc given in infusion in coughs and 
ffatuloncy. Fowdored and mixed with lime-juico they aro used 
to oxpol vermin from tlio head, and mixed with oil in scabies and 
anasarca and in pi ns Lord for abscesses. Pliarm., 126. 

Viola serpens, Wall.— Thungtu, banafsha; described by Baker 
in Hooker, II., 181. Tho flowers are considorod diapliorotic aud 
laxative : the seeds aro diurotio and tho root omotic (like ipeca¬ 
cuanha.) and purgative (Brown). 

Vitex NeglUldo, Finn .—Shiwdii, simdli, ftlftl-bdri (fruit) ; 
described by Drury (U. P-, 152). Tlio root and fruit liavo anodyno, 
diuretic, and cmoirngoguio properties, audtho loaves aro given in 
colic. Exported from Kumaim. Pharm., 163 : O’Sluaugh., 184. 

W- 

Withania somnifera, Don.—Asgand (root); described by Dru¬ 
ry (0.1\, 355). Tlio leaves are bitter and narcotic and aro used 
in infusion in fever : tho soeds coagulate milk mid tho roots aro 
aphrodisiac and diurotic. Pliarm., 182 : O’Shaugh., 4(56. Tlio 
soeds of W. coagulant, Don., liavo also sedativo properties and 
are given in colic. Both aro exported from ICuniaun. 

Woodfordia floribunda, Salis.; Gris lea lomentosa, Roxb.— 
Vhaula , dhdi ; described by Clarke in Hooker, II., 572. The dried 
flowers are used as an astringent tonic in affections of tlio mucous 
mombrauo, haemorrhoids, and bilious complaints. The leavos nro 
also officinal in native practice. Exported from Kumaun. 

Z. 

Zanthoxylumalatum,Boxb .-Tejbal, timfo; Sansk.yWrrfn- 

t ika f Hover under’ ; doscribod by Ilookor /. and Thomson in 
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Ilookcr, T., 193. TJio baric and soods aro used in nntivo prnolioo 
ns a tonic in fevers mid bowel complaints : the small bran olios 
aro used as tooth brushes and tho thorns ns mi application in 
toothache : tho fruit is used to intoxicato fish. Supposed to 
possess goncrally stoma chic nml carminative properties. Tho 
tivomge annual export from the Kuniaun forest division is about 
half a niftund. Pluirni., 48. 

Zingiber officinale, 11 os.—Ginger— Adrak, so nth. This well- 
known plant yields the gingor of commerce, extensively used in 
medicinal preparations. Soo Pluirni., 228. 


B.-NARCOTICS AND SPIRITS. 

Tobacco, opium, hemp, nml tlio preparations made from thorn, aro 
tho principal vegolahlo substances used lor thoir narcotic and intoxi¬ 
cating properties in those provinces, 1ml to them we may mid tlm 
various forms of alcohol obtained by distillation and tho prepara¬ 
tions of hotel and arcca. Tho use of tobacco in tho plains is universal 
amongst males from their twolflh year, and tho practice has ho far 
entered into fclio social arrangements of tlio pooplo that low mutters 
of importance nro discussed without tho huHa being passed around. 
In tho hills tobacco-smoking is becoming moto common every your, 
and now, perhaps, all except a few Brahman families smoke tobmvm 
either pure or mixed, and theso ovon chow tho loaf pounded with lime, 
apractico common to ovory caste. Opium is principally consumed 
hyMusalmAns, and its use in the hills is very limited. Tlio prepara¬ 
tions or hemp are in great request amongst Hindus, and aro much 
indulged in by Jogis and others of the wandering religious mendi¬ 
cant classes. Spirits aro consumed chielly by the lower cash's of 
Ilindds. Bruhmans and Bnniyas profess to hold it in abhorrence, 
and tho use of it is forbidden to MusulmAns by tho Korun. Asa 
general rule theso restrictions aro observed, hut still thoro are very 
many individuals of those classes who openly disregard the rules of 
thoir religion and many more who do so in secret. Tho Hlatislios 
dotived from, tlio Excise Department would otherwise be inexplicable. 
Still, talcing into account tho quantities of opium, hemp, and spirits 
that must bo consumed in a country like India without paying any 
license or contributing in any way to the revenue, thoro is only a 
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nimlertiLo consumption on tlio whole. It lias often boon observed 
Unit yon limy pass through any fair or assembly, except during tlio 
Diwali, Lho Hindu carnival, without seeing a drunken man, and fcliero 
can bo no doubt but that tlio consumption is very small and quite 
insufficient in tlio lulls, at least, to liavo much effect upon the public 
health. Although hemp is produced in such quantities in Garhwdl 
and Kunumn, tlio preparations from it nro not a favourite form of 
intoxication in the hills and aro seldom used by the permanent 
inhabitants. 

TODA.COO. 

Kicotiana Tabaoum, linn. Tobacco— Tamdhi, dhamdku. 

Tobacco is raised in largo quantities in the forest clearings along 
the foot of the lulls, where the conditions 
Tobacco. necessary—a rich alluvial soil, warmth, and 

abundance of manure—oxist. The last is furnished by the cattle 
which nro sent there for grazing in immense numbers from Novem¬ 
ber until May. In the Garhwal Blhibar the cultivation of tobacco 
is carried on by men of tlio gardenor casto from Lho plains, who 
ronmin long enough to plant and gather the crop. The indige¬ 
nous Blrakaas of tlioso parts considor tlmt they nro prevented 
by their casto rules from growing tobacco, or rather are too in¬ 
dolent to undertake its cultivation. Eurthor east nil classes 
oultivato the plant, mid groat quantities aro exported to tlio 
plains from tlio Knmaun Bliubnr and tho Tatfii. The quality of 
tho leaf is not so delicate ns that of the bettor sorts of tlio plains 
varieties, but the quantity produced from a given area is greatly in 
excess of that raised olsowharo. In tho hills, n fnr superior variety 
is cultivated from JaunsAr to Lho JGUi, but not in quantity sufficient 
to ho of much commercial importance. That grown on both banks 
of lho Alaknanda near Srinagar in Garliwdl is specially esteemed. 
Tho ICuumun vernacular names abovo givon roprosont two varie¬ 
ties, iV. Tuba cum and tlio JS r . ruslica or Lafcakia, which latter 
Booms to have been grown in the hills from time immemorial, and 
when carefully prepared is palatable to Europeans. Dr. Stewart, 
writing of its cultivation ill tho wostevn Himalaya, slates that 
u moro 0 f iL than of tho ordinary kind can be grown per aero, 
especially as in many placos tho flowers nro not plucked oil', but 
aro mixed with tlio loaves for smoking, and it brings in a greater 
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price than the ordinary species. It is said to ho much stronger 
than the latter and to bo generally smoked mixed with a largo- 
proportion of it. Its qualities when smoked in tho European pipo 
give assurance that, if properly cured; it would rival Turkish 
tobacco.” Some efforts have been Hindu lately by Mr. E. (J. Buck 
to improvo tobacco cultivation in ICummm, but tho experiments 
have failed and their history will bo found in tho annual report of 
tho Department of Agriculture and Oonmiorco. 

The Sikhs, "Wahabis, and cerium Hindu sectaries are forbidden 
the use of tobacco by their religious guides, but tho first console 
themselves with tho preparations of hemp and the second use 
opium. The earliest mode of procuring and inhaling tho smoko 
was to make two holes in tho ground, in one of which the lire und 
tobacco wore placed and a pipo connected the two. Tho smoker 
then crouched on tho ground and .sucked tho smoke through the 
second hole. This method may still ho soon in fclio hills. 
Another mode was to twist a leaf and smoko through tho 
narrow end, still a favourite with coolios in tho hills. An improve¬ 
ment was then effected by drawing the smoko through a btunlut, 
and thus avoid the uncomfortable crouching position, and ovonUuvUy 
tho hukka was invented. The coco ana t served as tho first form 
of tho hukka, and though motal is now usod for tho receptacle for 
water and tho original form has boon modified, tho cocoa nut 
is still tho basis of all tho forms of tho hukka from tho elaborate 
and costly pechwdn of tho nobleman to Llio simple pipo of tho oooly. 
Musalmdns seem to affect those Itukkas that have stands, whilst 
Hindds adopt the round or oval shape, which nro fitted chiefly to 
pass from hand to hand. In tho plains tobacco is seldom smoked 
in its pure slato (sdda), but is mixed with from a half to an equal 
weight of molasses, either of the sort known ns [fiir or that known 
as shira, to which a litfclo saji, or impure carbonate of soda, is added. 
In the interior of tho hills, howovor, tho pure loaf is generally tho 
only sort procurable, but in the principal bazars tho fashionable 
mixtures may bo obtained. Ono of those in high ropulo amongst 
tho wealthy is known as khamera and consists of n certain quan¬ 
tity of tobacoo of the Lalokios sort, to which is added tho sonco of 
tho Pandanua ocloratissimus or hear a ; the dried leaves of tlio musk- 
plant, Delphinium bmnonianum; sandal-wood dust ; a conserve 
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of roses known ns gi'd-kand; the fruit of the Zizyphvs jujuba; 
apple-preserve, cardamoms, and tlio wilted leaves and stems of llio 
betel palm known ns panri, in certain proportions kept secret by 
each maker ami which form his particular brand or manufacture. 
Snuffing tobacco, though not unknown, is rarely soon. Its use, 
howovor, ns one of the ingrodionts of ‘betel’ should perhaps come 
under the head of chewing. 

Opium. 

Papavor aoinniforivm, Linn.—Poppy— Post, ponta; juice of the 
^ capsule, opium ; afytbi, ajHm. A plant be¬ 

longing to the natural order Papavcraoece. 
The cultivation of the poppy is a Government monopoly nnd is 
chiefly confined to the plains. Tho capsules, whilst immature, 
yield, by incision a juice which on solidification is known as tho 
opium of commorco. When ripe or dried they yield an intoxica¬ 
ting liquor by inspiration. Tho uso of the drug aviis known to tho 
nncienls, and Homo say that it was tho pkarmakon nepenthes of 
Humor. Dr. Hoyle considers that it was introducod into India 
from Persia, and in ihis suggestion he may, perhaps, be correct, 
as tho oommon names for opium arc of Persian origin. Tho Ain-i- 
Akhnri refers to tlieo pium monopoly in Sirki'irs Kora (Falohpur 
district), AUaluvbnd, and Gh&zipur in tho time of Akbar, and we 
know that from time immemorial the opium poppy has boon culti¬ 
vated in Neptil and Kunrnun, 

Tho three principal preparations'of poppy in uso aro the nbkfiri 
or excise opium, rnadah and chandu, Tho first is supplied from tho 
GluVApur factory mid is sold at tho rato of sixteen rupees per seer 
of eighty tolas. As a rule, cibkdri opium is taken iii the form of pills, 
but many soak tho preparation in wator for .some hours and drink 
the solution thus formed, leaving tho impurities at tho bottom of 
tho cup : very modorato consumors take about ono tola or 180 
grains Troy or 11*662 grammes per month, and tho average con¬ 
sumption of habitual opium-eaters may bo sot down at live tolas 
oach per mensem. In somo cases as much as two tolas a day arc 
taken boiled in milk* Opium-smoking has of Into years increased 
very much in those provinces. The results aro the same as in 
oilier countries, tho drug inducing stupor, rovorio, and voluptuous 
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lisLlosaness. Etill tlio individual can easily bo roused lo business, and, 
unless taken in excess, tho effects are not more injurious or lasting 
than those attendant upon a too liberal indulgence in spirituous 
liquors. The temptations to excess are, perhaps, stronger in the 
case of opium, and with over-indulgence come sickness, consti¬ 
pation, indigestion, want of appetite, emaciation, impotoney, and 
premature old ago. Tn small doses as far as one grain, opium 
when eaten acts as a stimulant, increases the pulse in sLrmigth and 
frequoncy, and oxcitos the mind by a happy train of thought. It 
is believed to promote digestion, and for this purpose it is taken 
usually in tho nftornoon or evening, so that its effect may come on 
before tho time for tho evouing meal. This condition is however 
succeeded hy drowsiness, thirst and loss of appetite, and tho hahiluul 
eater tlion in crons os his dose, when after a smoko of tobacco from 
the hukka tho exoitemont again begins and is followed hy a period 
of stupor and eventually a profound sleep, “ Ihe pupils art' slightly 
contracted, tho pulse slow and full, the breathing slow, and tho 
tompQiafcuro of the body somewhat increased.” ’Beyond four 
grains to healthy persons not accustomed to opium it may bo consi¬ 
dered to act as a poison. Milk is taken hy opium-eaters to keep 
the bowels open, and as in the case of bitavp and, indeed, spirits 
when onco tho habit of using tho drug has been Jixed, it is almost 
impossible to shako it off. Kali firs and men who have much trying 
physical labour to got through in a short space of lime can, fre¬ 
quently, take largo dosos without apparent injury. 1 

Afcidak and chandu aro forms of opium extensively used in (,| U , H0 


province 1 ; In l.r«|*.rin K tiwux (lm opium 
is first reduced to a watery extract, which is 
then strained two or three timos through cloth and afterwards boiled 
over a slow firo until it thickens somewhat. Tho impurities left in 
tho process of straining aro again washed and strained two or Ihreo 
times to extract any portions of tho active principle which may 
remain. Tho refuse, called joga ) is then thrown away and tho resi¬ 
duum of pure extract of opium that remains is called Lima)a and 
forms tho bnsis of both mcidak and chandu , One sor of excise 
opium yields a littlo uioro than half a ser of kimam. To make 


1 T am mtktteil lo several sources, official and private. loi Uxoko notes on opium 
nml hemp. 1 
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madah , tlio loaves of the guava, pd«, or, in some cases, tlio rose are 
collected nnd cut into very fine pieces and then foiled in water. 
Whon they beeomo sofL they arc slvained in a clotli and dried and 
then tried on an iron pan over a slow tiro. These loaves thus pre¬ 
pared aro called jesu, and equal quantities of jesu and Icimam form 
madak, This preparation is made up into small pills about the size 
of n pen, which sell in tho retail shops for a pice each. The consu¬ 
mer buys those pills, breaks one of them into six to twelve parts, 
wliioh are called * chittus / each of which servos for one operation or 
whiff. The ordinary hukfca is used, hut the ohillam or upper portion 
for receiving tlio drug and fire is much smaller. Tho chiita is 
placed on tho chillnm and lighted by a charcoal pencil, and tho smoko 
is taken inwards in ono inspiration and swallowed. The result is 
considerable plensurablo excitement, which as it begins to wear olf 
is ronowed by consuming another chitta until satiety is produced. 
One pill is sufficient to intoxicate a now smoker, hut many consume 
a dozen pills with impunity. 

Tho basis of chandu is tho same Miriam from which madah is 
made, hut instead of loaves tho half-burned 
ashes of tho chiltas of madak arc mixed with 
tho himam in equal quantities and tho resulting compound is called 
chandu. For this preparation them is a particular pipe made of 
wood and about twelve to fiftoon inches long. A small brass or tin 
bowl is fixed towards ono ond and communicates with tho stem by 
a small aperture. The chandit formed into a pasto and made up 
into pills is placed in the bowl, and this is lighted from a lamp and 
gives a gurgling noise while burning. Tlio smoker reclines on a 
pillow with his cyos closed, and the pipo is lighted by an attendant 
and refilled wlion necessary. Like tlio mad«£-smokov, tho chandu- 
smokor takes in nil tlio smoko arising from ono application of the 
chandu by ono deep inspiration and swallows it. After every inspi¬ 
ration there must bo a rosl, and tho hoatod tongue is moistened by 
chewing sugarcano or by tho application of a rag moisteuod in 
sherbet. Two or throo applications «ro sufficient to affect a beginner, 
but thoro aro many who can doze away over pipes of chandu tho 
whole day. Tlio effect of madah and chandu smoking is equally 
pornicious with opium-eating, with this ilifforonco that intoxication 
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supervenes ala much earlier period, because tho smoke containing 
the active principle of tho opium is dirootly absorbed by (ho ldood 
in the lungs, and boing carried into the circulation acts, at onco, on 
the braiu ; whilst in eating opium tho process of solution, absorption, 
and digestion is much slowor, Muhammadans aro by far tho greater 
smokers and caters of opium as compared with Iho Hindus, and they 
make up by indulgence in this vico for tho prohibition of spirituous 
liquors. Love of sexual intercourse lias much to do with inordinate 
indulgence in opium, and for a time, liko tho preparations of hemp, 
it acts as a powerful aphrodisiac, but in the mid it induces impolopoy 
and leaves the opium-drunkard ft physical and moral wreck, nllorly 
careless for tlio present or tho futuro and a mere semblance of a 
human, machine. 

TIump. 

Cannabis sativai Linn.—TIomp— Gtir-bhamja (fomalo plant), 
phil-bhanga (male plant). (See IfmuEs postea.) 

The principal parts of tho hemp that are used ns intoxicating 
H agents arc tho charas, gdnja and bhang, or 

sabji and their preparations. Tho host charas 
is obtained from the fomalo plant and consists of a resinous exu¬ 
dation from tho leaves, stems and seeds when ripe, and is collected 
from thorn by rubbing them in tho bonds or on tho naked thigh 
or by scraping tho resin from tho plant with a blunt iron knife. 
Tho quantity and quality of this resin differs with tho soil and 
locality, In somo places tho plant dovelopos a woody tissue, whilst 
in others tho bark splits and a rosin is socrolcd. In tho plains 
in many placos tho liomp plant yields oxcollont gdnja, but 
noithor chants nor bhang ; aucl again in tho lulls tho charas is tho 
principal product. Tho host qualities of charas are imporlod from 
Yarkand, Bukhara, and Afghanistan. In former limes only tho puro 
resin collected by tho scraping process was imported, but now a sys¬ 
tem of manufacture has sprung up by which a much larger return 
is effected. When the plants have arrivod at maturity, which is 
known by the bark commencing to split, thoy aro cut down and 
soaked in wator and when well moishonod the resinous juioo is 
pressed out. This is then boiled and roduooil to tho consistence of 
a paste, in which form it is imported by tho Afghan fruit-sellers. It 
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contains, in addition to the rosiiij much of the juico of tho plant, ita 
colouring mutter and oilier foreign snbsiancca, and is altogether 
inferior to the rosin eel lee ted hy the old scraping process. The 
KAbnli.s soil this preparation to the contractors at about one and a 
half rupee per Her, and they again to tlio licensed vendors at from 
four to five rupees per seer, and the latter retail it at about two chhat- 
tufa for a rupee or eight rupees a seer. Tlio drug is consumed 
in the following manner :—About tlio weight of a two-anna silver 
piece or 22 grains Troy is taken and covored up with twice its 
weight of prepared tobacco in tho shape of a ball. This is dried 
over a charcoal fire, and during the process tho charas melts inside. 
Tlio dried bait is then reduced to powder and mixed with tobacco 
is placed on the c/ullam of tm ordinary eocoanut hikka and smoked 
in the same way as tobacco. Charas seems to lie a mildor form 
of the drug than ydnja and is used by tlio bettor class of people 
and those who do not care for intoxication pure and simple. 

Qti NdA. 

Gt'uija cornuab of the dried (lower heads and smaller leaves from 
which the resin lias not boon removed. IL 
rifnj "' yields to alcohol twenty per cent, of resinous 

extract composed of tin 1 resin (rhnma) and groon colouring matter. 
Distilled with a large (puinfity of water traces of essential oil pass 
over, highly odoriferous of the drug. The colour of tlio bundles of 
;j<U)ja is dusky green, the odour narcotic and the touch adhosim 
The ijduja produced in Kuuiium and Qarhwni is considered of 
little value and is not, so fur as I am aware, exported, Tho 
(/linja consumed locally is imported from the lower districts. Two 
Holds of ffdnju are .sold in these provinces—tlio patten 1 and tho 
hlluvhav. The fmttur in imported chiefly from Itolkiir’s territories 
and is of tpudily inferior to the Bangui ydnju, It is purchased 
at from five to six rupees per iiumnd in [udtir in tho rough 
state, including tho stalks ami Useless loaves, and also pays a duty 
of about four annus per maimd on exporlation to British toiritory. 
Tlio funnel' of tlio drug revenue pays tho cost of carriage and Hells 
5l. to tho licensed ref ail vendors at from lbs. 21) to Its. per maund, 
'flm roluil sellers separate the real yivnja from the rough plant, and 
throw away tho refuse, which lunennis to from five-eighths to 

yu 
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two—thirds of the whole, or in one minimi of rough plant only 
thirteen to fifteen sors of real gdnja will bo found. This bells at 
from throe to four rupees per ser, and about one quarter of a ser 
will form a month’s supply for an ordinary smoker. This gmltar 
gdngci is chiefly consumed by tholowor classes of Hindu,s, mid espe¬ 
cially by all the mendicant sects of Baitegis, Niigas, Bimytuds, &o* 

The biluchar variety is imported from Bowor Bengal and is far 
superior to the paUar. It is grown in tho Rajslnilii district and sells 
thci’o in the rough at from Its. 18 to Its, 22 per mnnnd. The Bon- 
gal Groverninent cliargo a duty of from Its. 2 to Its. 2-8 per sor, or 
Its. 100 per mound, on all exports of gdnja to these provinces. Tho 
farmers of tho drug revonuo separate the real gdnja from tho rough 
plant and soli to tho licensed retail vendors at from Its. 10 to Its. 12 
per sor, and tlio latter retail the drug at one rupee por el ilia Ink 
(loz. 17dwfc. 12grs. Troy), so that Bengal gdnja is as dear as oxciso 
opium in theso provinces. One or two ohluihlks are sufficient 
for a month’s consumption to an ordinary smoker. The Bengal 
gdnja is much stronger than the paltar variety, so Unit a much 
smaller quantity produces the same result* It is used only liy tho 
bettor classes, being the moro oxponsivo of the two. Gdnja is not 
in general used so much as tobacco. ICalnirs wlion they complete a 
portion of their journoy often talto it as a stimulant, and others 
with weak digestions smoko a little beforo a meal to oxcite a feeding 
of hunger and promote digestion. It may servo as a stimulant for 
the time, hut its after-effects aro Iassitudo and depression, Gdnja is 
also used as a sedative to promote sloop, which it docs after an 
interval of excitement by intoxication. 

Gdnja is prepared for smoking by taking a portion of the dried 
leaves, say 20 grains in weight, in tho palm of tho left hand; these 
aro rubbed with tho right thumb, a few drops of water being added 
to moiston it. Then an oqual quantity of dry but soft tobacco loaf is 
added, and the whole is formed into a pasto. This is thou cut into 
thin layers with a lcnifo and again rubbed and pressed into a pasto 
with more water. Tho compound when well mixed is again sliced, 
aud the process is continued two or threo times until tho gdnja and 
tobacco are thoroughly amalgamated. It is then smoavod with tho 
fingers over a very narrow, small, earthen chillam , and a small cako 

97 
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of lighted charcoal is placed on tho Lop. Tlio chillam is placed on 
tlio ordinary hukka, consisting of a hollow wooden cylinder fitted 
into a dry coco an ub shell which is half full of water j another cylin¬ 
der attached to the middle of the cocoaiuifc forms the stem through 
which tlio smoko is swallowed, Gdinja smokers arc, as a rule, sociable, 
and tho pipe is passed around after each one lias had one good pull at 
it. Each sniokor swallows tlio siuoko, which convoys the active prin¬ 
ciple in that form to the lungs and stomach. With strong Bengal 
y&nja iL is difKou.lt to retain all tho smoko inspired at a single timo, 
and a cough usually interrupts tho operation. This custom is as 
much duo to economical considerations as to good-fellowship, for no 
one could smoko timo after timo and tho ffdnja keeps burning away 
all tlio same. One doso of gdnja is quito suiliciont to give a moder¬ 
ate fooling of intoxication to four or five persona. To those unac¬ 
customed Lo it a single inspiration produces giddiness and oven 
stupor for a timo, whilst habitual smokors can toko their turn for 
half an hour. Heaviness, laziness and agreeable rovorios ensue, bub 
the person can be romlily roused and perform routine duties. As in 
the case of opium, gdnja is ofton mado use of as an aphrodisiac. 

Bhang. 

Bhang comprises the larger leaves and capsules of tho homp 
jj fl(ln(j without tho stalks. In thoso provinces fchoro 

arc three varieties of bhang in common use, viz. y 
tho Hurd will* bhang which coiuos from GhirhwiU, tho Oudh which 
comes from the Honda district, and fcho Panjabi which oomos from 
Jalandhar. Of the,so the Oudh vurioly is tho slrongost and there¬ 
fore the best, so much so that one part of it intoxicates as quickly 
ns two parts of tho other varieties. Tho Wom^-producing homp 
grown wild and is sold iu tho rough with the stalks and refuse 
leaves at about ono rupoo per mauud in tho producing districts, hut 
to this must be nddod tlio cost of carriago, Tlio farmer ol tho 
drug revenue soils tho donned plant to the licensed von dors at from 
ton to fifteen rupocs per maimd according to tlio distanco from fcho 
huso of supply. The latter retail the drug to consumers at eight annas 
per ser or Us. 20 per maimd. Tho names sabji and sidhi tiro, also, 
applied to bhang ill its green state, and mdjnm is a conserve of 
bhang which is noticed hereafter. 
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Bhang is prepared for use by soaking ilia dried leaven for a 
time in cold water and carefully washing and freeing them from all 
sorts of impurities, such as dusl, seed, kunknr, and the stalks and 
stems. The leavos aro then bruised in a mortar or on a flat slono 
and made into a thick paste. The paste is then ready fur use, and 
when required is diluted with water according In twin and the so¬ 


lution is drunk. Many persons mingle spices wiih the paste 
during the pounding opomtion, such as blank popper-corns, aniseed, 
cloves, cardamoms, sugar, and melon and cucumber seeds, hut 
tho popper forms iho principal ingredient, An ordinary drinker 
will consume ono sen* of bhang or eight annas worth per mensem, 
Most Hindus who do not indulge in wane, snch as Hrahnums, !?n- 
niyns and iho like, lake bfonvj* It is tho special drug of I,ho Hindu 
inondicant elasbos as mat} uls is udVeled hy tho M u sal man fakirs. Tho 
Ohnubos of Muttra, tho Pragwals of Allahabad, and Iho (hmgapu- 
tras of Homires, arc noted for llioir indulgence in excessive bhmuf- 
drinking. In tho Punjab, tho Ilhangi ??«V, or sub-division of (ho 
groat Sikh confederacy, was sc called from the real or fancied fond¬ 
ness of its mombers for tho use of tho drug. Bhang taken in 
m odor ate quantities is oxhilarating and tonic : it creates an appetite 
and promotes digestion. In largo doses, when tho intoxication is 
Bovore, its effects aro very remarkable: the patient is raised to a 
elate of eostacy and cares neither for his own life nor tho lives of 


others. Sometimes ho erics in a dolirinin of joy and then again 
breaks out into exulting laughter. Even in moderate doncsT its 
effects are noteworthy. Or. O’Shnughnessy made several experi¬ 
ments to ascertain the effects of tho drug on men and imhmils, and 
in the course of them several ofliis pupils commenced experiments 
on thorn selves which are. finis reported “In all, the state of tho 
pulse was noted before taking a dose, and subsequently Iho rilbels 
wore observed by two pupils of much intelligence. Tho result of 
several trials was that in as small doses us the cpmrlor 0 f a grain, 
the pulse was increased in fulness and frequency ; the surface of 
the body gtowod ; tho appetite became extraordinary ; vivid ideas 
crowded the mind; unusual loquacity occurred ; and with seareely 
any exception great uplundisia whs experienced. In one pupil 
Einonnfh Dlmr, a retiring H,} of oxcollont habits, ton di-ops of iho 
tincture, equal to a quarter of a grain of the. resin, induced in 



or TIIH NOUT1I-WBKTEUN PUOVINCES. 


7G5 


twenty inmates fcho most amusing effects. A about of loud amf 
prolonged laugh tor ushered in the, symptoms, and a transitory- 
hIilLo of cataleptic rigidity oncurml lor two or three minutes. 
Summoned to witness the olFcuU, wo found him enacting the part 
of a lluja giving ordora to his courtiers 5 lm could recognize 
none of his follow-students or ucipiuinlances 3 all to his mind 
seemed as altered as his own condition j he spoko of many years 
having passed since his student’s days ; described his teachers, 
and friends with a pupinncy which a dramatist would envy; 
detailed the adventures of an imaginary series of years, liis tra¬ 
vels, his attainment of wealth ami power. lie ontored on discus¬ 
sions on religious, scientific, and political topics with astonishing 
cloipumco, mid disclosed an extent of knowledge, reading, and a 
ready apposite wit which those who know him best worn alto¬ 
gether unprepared for. Per three hours and upwards I 10 main¬ 
tained llm ulmr actor lie at lir.-d assumed, and with a degree of 
ea^o and dignity perl'eelly bnimiuing his high situation. A seeno 
mure interesting il, would ho dillicult to imagine. Ll termina¬ 
ted nearly us abruptly us it commenced, and no headache, sick¬ 
ness, or other unpleasant symptom followed the innocent excess. 
Dr. (h)odevu and more than thirty students wore present at this 
occurrence. In (lie symptoms above described, wo are unavoidably 
led to trace a close lesemhlanuo to the effects produced by fcho 
repuled inspiration of the Delphic Oracles ; perhaps it would not ho 
very erroneous (0 conclude that it was referable to the sumo kind of 
excitement.” 

Ma'jijm. 

lUdjmn or conserve of (than;/ is u preparation much affected by 
the hotter olussos. In ono muund of mujwn, 

J ' ns used in these provinces, tliovo are throo 

aers of bhttn //, two sers of yki or oluriliod butter, and l;hirty-fivo 
sers of sugar, it is prepared in this way !—take throo aers of 
clean bhtuuf mid soak it for a night in cold water j next morning 
take out. the hk-int/ wash it well and pul it into a basket, to allow 
the water (o drum off Thru place a large shallow iron-pan on 11 
slow lire and throw into il. about two mid a half sers of good (/At. 
When this molls and begins to boil throw into it (ho hhtuuj and fry 
it until iL becomes crisp. Then add water tv ml boil for so mu hours 
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until tho bhang becomes soft and pulpy. Then strain through a 
cloth and pound in a mortar until a paste is made. You noxt take 
a maund of sugar and put it in the pan, adding a sufficient quan¬ 
tity of water to molt it. The sugar is ilion boiled, and while boiling 
is clarified with milk ; whon properly purified the bhang pas to is 
added in small quantities at a time and carefully slivved to ensure 
its mixing with the sugar. When thoroughly amalgamated, fcho 
compound is taken out and spread on flat brass plates about an 
inch thick, and when this hardens by drying, it is cut into small 
square pieces with a knife. The quantity of ghi nml bhang make 
up for the loss in clarifying tho sugar, and the result is one nmund 
of weyum. Tho confection coals about lls. 18 to ‘20 par nrnund and 
is sold to tho lioonsocl vendors at Its. 10 por maund, ami thoso 
latter retail it at one pioo per square to llioir eustomors. Two 
squares are sufficient to produce a moderate amount of intoxica¬ 
tion to an ordinary person. People sohlom got used to taking 
wdjtwn daily, and it is g&noially taken for purposes of pkn\s\wo 
and as an excitant to debauch. 

Another mode of propuration is as follows :—Four ounces of 
sidhi and an equal quantity of ghi are placed in an earthen or well- 
tinned vessel, a pint of water ia added, and the whole is then warmed 
over a charcoal firo. Tho mixture is constantly stirred until tho water 
nil boils away, winch is known by the crackling noise of tho molted 
butter on tho sidos of the vessel j the mixture is thou removed from 
the firo, squeezed through cloth while hot, by which an oleaginous 
solution of the active principle and colouring lmilLor of the hump is 
obtained, and the loaves, fibres, &c., remaining on Llie cloth arc 
thrown away, Tho groon oily solution soon concretes into a 
buttery mass, and is thou well washed by tho hand with soft water 
so long as the water bocomos coloured. Tho colouring inn tier and an 
extractive substance are thus removed, and n very pale groon muss, 
of the consistcnco of sijrplo ointment, remains. Tho washings are 
thrown away, for if usod they are intoxicating and produce constric¬ 
tion of tho throat, groat pain, and very disagreeable and dangerous 
symptoms. Tho operator thon takes two pounds of sugar, and 
adding a little wator, places it in a pipkin ovor tho fire. When 
the sugar dissolves and froths, two ounces of milk are added ; a 
thick scum rises and is removed, moro milk and a little water aro 
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milled from timo to timo, and tho boiling continued about an hour, 
the solution being carefully stirred until it becomes an adhesivo 
syrup, ready to solidify on a cold surfaco ; four ounces of new 
milk, dried before the sun, in /mo powder tiro now stirred in, and 
lastly tho prepared butter of hemp is introduced, brisk stirring 
being continued for a fow minutes. A few drops of afar of roses are 
then quickly sprinkled in, and the mixture poured from tho pipkin 
on a flat cold dish or slab. Tho mass concretes immediately into n 
thin cake, which is divided into .small loz on go-shaped pieces. A 
por thus prepared sells for four rupees. One drachm by weight will 
intoxicate a beginner and throo drachms ono experienced in its use. 
Tho taste is sweet and tho odour is vary agroealdo. 

Tho pure resin of tho hemp is vory soluble in alcohol and olhor, 
partially soluble in alkaline and insoluble in acid solutions, When 
pure it is of a blackish grey colour, hard at 5)0°, softens at nhighor 
temperature and fuses readily, lb is soluble in several volatile and 
fixed oils. Us odour is fragrant and narcotic ; the tasto is slightly 
warm, bitterish and acrid. Tho Into Sir W, O’Shauguossy gives’ a 
vory interesting historical account of tho plant and of tho experi¬ 
ments mado by him on its properties and uses. Mention of tho 
drug is mado by the Sanskrit, Arabian, and Porsian writers at a very 
early dale. Hmno trace a refer on co to it in tho gdnja mentioned by 
Mann, but Williams refers the nnmo to tbo Almapremtoriua, whilst 
giving tho adjective tjunjul'ini to anything mado of hemp. It is 
noticed as early ns 058 li. ( 1^511 A. I),) by M mail num writers, and 
was early introduced into JOgypt, where, under tho nruno of hashish, 
it is still eagerly consumed by tins lower classes. As in India, its 
use by religions zealots has led to torriblo scones of slaughter and 
rapine, ho in I'lgypt, tho sect most addicted to it was called tho Jlnslii- 
Hhin or Assassins. 9 Throughout tho cast, from an early period, it 
lias been used tin a modi nine and now forms an article of tho Indian 
J’harmuoopmin, proscribed in cases of tetanus, hydrophobia, cholera, 
dolh’iuiji-trenionsy and neuralgia. A careful chemical examination 
of tho diHuront forms of Indian hemp and their preparations is still 
a desideratum and worthy tho attention of tho many able chemists 
residing in Indiu* 

> UoiiKitf 'ttlRpcniiftlory, fi7lMJ04; Warinx’s Diepoiiuiitory t m. »a go 

Ym<A Mnr«» J'olo, i , Hill. 
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knurrs. 

Tho ordinary country spirit in manufactured in all ilw lvill dis¬ 
tricts. B is made from s/dm aiul two 
forms ol' tho products of Iho sugarcane. 
Those ftro placed in a covered tub with water, hurley, and certain 
spices and allowed to Torment, When lerm-entalion has taken place* 
the tub is tilled with water and after two or three days I,ho 
mixture is ready for distillation. Tho still in common use is tho 
ordinary rndo apparatus of Luo vessels of niel.ll connected by a 
tube of bandm. In one the liquor to ho distilled is placed and a 
fire lighted under it ; the liquor pisses through tho tube into Iho 
other vessel which is kept cool by being placed in wider. This 
once distilled liquor, known as tint mi, is of two qusdilioH t file rad 
or weaker and the philfot or slrong spirit.. If re-dial Hind the pro¬ 
duct is known as mahaftar. The process of j’ermeulal ion lakes 
fumi ton to twelve days in the hut-wealher ami double lbut time 
in the cold season. Tho liquor produced from molasses Is dearer, 
hut much stronger Ilian that produced from llio mnhuti. By one 
distillation, however, it seldom vouches to 50° under proof by the 
Syko’s hydrometer, hut by several distillations spirits even ahovo 
London proof may bo obtained. In Kumami, as a rule, tho use of 
spirituous liquors is confined to the lower cask's, though gradually 
spreading to tho bettor classes ; hub in thirhwhl the Hindus are less 
scrupulous, and, aceouling to Traill, all hut a lew Brahman families 
drink spirits manufactured tlicio from vice or hurley. At tho same 
time, however, they will not drink the spirits matin la uturod in Iho 
plains or after the plains method, objecting both fo (lie materials 
employed ami the caste of tho makers. In (kuhwid (ho spirit is 
mado by llajputs, not Kahvars as in Iho plains. A coarse spirit is 
also manufactured from wimuhm, and the Bhotiyas prepare another 
called ddru. 

Bkthi. 

Chavica BetoL Miq.— J'un. Tho pun is imported from tlm 
plains. The loaves are mod in chewing and arc membranaceous 
ortho adult ones coriaceous, winning ahovo, glabrous on both sides; 
the inferior 0110 s ovuto, broadly cordate, equal-sided ; slightly une¬ 
qually cordate or rounded al tho huso, five to six nerved. Tlio 
ingredients in tho masticatory in common use arc the jubi leaves j 
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supdri, tho mil 1 of llio Arcca catechu or botel-imt. palm, a native 1 
of the eastern islands and on]iirated in Lower Bengal and Tm- 
Yimcore j china or limo ; and hath or outochu, the produce of tho 
khair tree (Acacia catechu). Women usually mid a small quantity 
of tobacco to the compound and many add tho small cardamom. 
Tim average qitimlifcy consumed by p«n-oiiievs is about, five leaves a 
day, costing about one and a half pice, or 2J- farthings. The mix¬ 
ture is pleasant and re Ires I ling, but like other things its inordinate 
use is injurious to the digestion. Marco Polo mentions tho use of 
tho [dent, which be calls temlmf; tho name of tho caste still employed 
in its sale and preparation is Tamboli. Tim shreds of the unused 
leaves and the juice of the stalks (jjdari) are made use of in tho 
preparations of tobacco for smoking. 

ill.—Y kUKTAHLB HUIJHTAWJIW UHH1> IN MA.NUFAOTUHE3, 

A. —OIL-SEEDS- 

'Hie only oil-seeds of impovhmco grown in the Kimiaun division 
mid the tract under the hills uro tho raposeed and linseed of com¬ 
merce. The mnihoimil and oilier oils have no great value as nr li¬ 
dos of export and uro only procurable in very small quantities* 
Tho Bhuhnr exports great, quantities of rapesoed, for which tho cli¬ 
mate and soil appear lo he eminently suited. As so much confu¬ 
sion exists in Um .synonymy of tho inns lards, the botanical descrip¬ 
tion of the more important species is given hero to aid in distin¬ 
guishing it. 

Brassica nigra, AW/. [Took, El. hub, I., 156. <9. e ry* mo ides, 
Jloxb., I'd. hid., ■Ml)— AhI rt(i, t/frar nh\ mukara rdf, and fmndrasi rdi 
of Kmnnun and mcnh<j‘ of lh<^ hospitals, where the seeds arc used 
for poultices and ulno in veterinary practice. Tho leaves are used 
as a cross. The oil is used chiefly far medicinal purposes. 

Brassica oanipestris, /Ann., Hook. El. bid., 15 G. S. dichotoma, 
Itoxh.j Eh Ind. t d 1)7. 

Emit) lower loaves lyrulo, upper n urided, flowers corymbose, 
beak of pod flat, seedless. An erect, stout, simplo or branched, 

1 TIiIr mil Jh yellow, oval, llio nlzo of antmill oftg, onuloalni? an oily liornol 
Mint n ijiiljm'jr, conical, roumletl, imhiturl awl marked wJUi «r]mo anil ralillali 
velum luoiloriMH, but o£ a vovy uHiriagcnl tueto. It contains a largo protion of 
tunnlo ami gnUle uoUIb, 
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glabrous or slightly hispid annual, 1-BfL. high. Leaves large, 
petioled, more or less pinnatifid, upper oblong or lanoeolaLo. Flow¬ 
ers largo, bright yellow, pedicels fin., ascending or spreading. 
Pods l£'3in., glabrous, sub-orcclj valves with midrib and floxuous 
veins. Seeds small, smooth, palo or dark. 

Yur. dwhotoma, Roxb., tho jariya, jadiya of tho lulls and Uhola 
laka of the Bhdbfir, whore it is grown only in a few valleys in Kota, 
and I'dli sarson of Northern India. 

Yar. ffluuca , Roxb., tho rdra, nida, rdra-sarson of Kuninnn, 
banga-sarson of Delira Ditn, and pflarsarson of Ondh and Rohil- 
khtvnd: seldom grown in the BhiUmr, as it yields a crop good in 
quality, hut poor in quantity. 

Yiu\ glauea , Roylo, tho d<dn y ddln y and Ini of ICumauu and 
Gnrhw&l: sometimes khetiyn, tori, nnd to rig a of Northern India, 
whore this variety is in general cultivation : grown very largely in 
the Bluibar. 

Tho jariya variety is sown in the beginning of September in 
fields whoro manure has boon lying. The stalks nro cut from tho 
root and when dry tho grain is threshed out nud the oil is expressed 
in the common kohi or oil-proas. It is a favourite crop near Almora. 
The rdra variety is grown all over Llio hills in small quantities 
only, ns it requiros much manure and is liable to injury from hail. 
It is sown in first-class vmimgated land in November-Dee ember 
and gathered in April. It jdolds about throe mounds of oil to an 
aero. Tho lai variety is cultivated all over l!u> hills up to 11,000 
feet, and is tho staple mils titl’d crop of the BUnbar. Those three 
varieties are grown as oil-seeds nnd afford tho rupo-sood of com¬ 
merce. 

Brassica junoea,!!-/. el T.: Sinupis juncca, Linn.— Rd>, nay ton. 
There are several varieties of this species. Tho 8. ramom , Rox¬ 
burgh (d98), is the barldi of Kuniami, and tho 8. ruyom } Roxburgh 
(109), Us tho bddshdki-ldi or bhotiyaAdi introduced by the GorkhhUs 
from Nopfil. Both fcheso varieties aro cultivated chiolly for Ilnur 
loaves, which aro eaten as a vogotablo cooked and drossod with 
spices and clarified bntlov. Tho brown seed of B> jimeea proper, 
however, yiohU an oil that possesses properties similar to those 
of B. nigra, and for which tho seeds may bo substituted in tliu 
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pi’opiu’ftlion of poultices. Emm salmi, Lam., tho dm and chdm of 
Kiinuum, is cultivated us a vegetable and also for tho oil from its 
goods, which is loss pungent, than mustard-oil. It os capes frequently 
in cultivated tracts, coming up accidentally with other crops. 

Limun usitatissimimi, Linn.—Flax; seed is known ns linseed— 
Alsi, lltsi. An annual belonging to the natural order Lineacm ; seeds 
oval, pointed in shape, compressed, with a sharp margin ; brownish 
coloured; smooth aiul shining outside, hut white internally. The 
native country of the ilax plant is not known, though it has boon 
thought to bo indigenous to Central Asia and has been cultivated 
for centuries in India. The Indian seed in better for oil and the 
European seed for fibre. In these bills it is cultivated only for the 
oil and the oil-cake, which is used as fodder for cattle. 

Sesamum indioum, Linn, j the seed is known ns til and tho oil ns 
tntiha tel . An annual bolouging to tho natural order Pcdaliacem* 
There tiro two varieties known to commerce, the block and the white 
grain, and a third parti-coloured is found in Lhoso provinces. Tho 
white-grained called till is cultivated in Kumimn, and tho black¬ 
grained variety grows wild there and in the Bhabnr. As a rule tho 
fresh seed is expressed at once, but in many cases whore a finer oil is 
required tho dark colouring matter of the epidermis is removed by 
bleaching in hot water or washing in cold water soyoral times. Tho 
oil produced from those whitened seeds is considered a useful sub¬ 
stitute for olive oil in the preparation of medicines find in manu¬ 
factures. The motto of extracting the oil in usually the same in tho 
hills and fiWibnr. The seed is first sifted, cleaned and dried, 
and then put into a kdu or press workod by hand or by oxon. A 
little water is added, and after somo time tho oil runs out. The oil 
is then strained or allowed to stand in shallow vessels, when tho 
impurities sink to tho bottom. Every throe parts of good soed 
yield one part of oil, which has risen in pvico much of Into years and 
renders til a very valuable crop. Besides its uso in painting and 
medicine, the oil is burned in lamps, forms a subs Li tide for salad- 
oil in cooking, and is tho basis of most of tho perfumed oils in use 
in India. The last are made by adding ono weight of Ilowors to 
three weights of oil in n bottle; tho mixture is then cooked and 
exposed to tho sun for forty days, when the oil is supposed to ho 
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sufficiently impregnated for use. Thu floods of scsumum are largely 
used in religions ooromonios by Hindus, and mixed with sugar in 
the form of a swcotm.^l (ladu) forms nil appropriate present for 
old and young at nil festivals. 

Ricinus communis, Linn,—Onslor Lean— lnd t mull, annul. 
This bean is commonly cultivated in small quantities in the lower 
valleys for homo coiununplum. 

Bassia bntyraceai Itoxb .—Chiiim (Kunuiun); the butter made 
from its lruit is called drill)'*t-ka-pina and p/udid ; the phalwn and 
philwara of Alinom. A troo belonging to Urn nalural order Supo- 
taeae, 30-IOft.: loaves ohovuto, tom.oulo.so beneath ; corolla h-elel'l : 
stamens 30-10 on longish filaments ; pedicels aggregate, and are, us 
well as the calyx, woolly: drupes oval: flowers smallish, white, iioxb. 
J?l, Ind., II., 327 ] He print, 41L: Don. I 1 ’!, .Nop., 14(>. blowers 
in November. It occurs abundantly in the vulloy of llm Kali, where 
tlio boos food on its fragrant Hewers and these of the jauntlrlti 
(.sEohmanihcra Wull/vldi) : lumee Bor lionoy is ho esteemed (see page 
713). Tho timber is of little value, the principal product being (lie 
c vegetable butler’ extracted from the fruit and which is used as a 
pomade or oold-orenm, also in rheumatism and HlilVness at tho limbs. 
Its medicinal properties deserve further investigation (1ml. L’Jmi 1 ., 
131). It dissolves readily in alcohol, burns without smoke or smell, 
and vmkra good soap and candles. Body’s analysis gives solid oil, 34 
parts of fluid oil and 15 parts of vegetable impurities (J. -Agri.-dlort., 
Ben., I,, 23). It retains its consistency up to <13° ami completely 
melts at 120° and does not become rancid by beeping. Tim pi aid 
is produced by bringing the kernels of the lrnit into the consistence 
of cream, which is then put into a cloth bag with a modern hi 
weight laid upon it aiul left to aland until tho oil or fat is 
expressed, which becomes immediately of the consistence of 
lard and is of a delicate white colour (see Roxburgh's description 
in As. lies., VIII., 477 ; and Drury, U. lb, (J7). U, ltilifoUa y 
Roxb.) mahiuiy occurs occasionally in the Bluihar and ulUmL an oil 
from Us seeds, hut is of little economical value boro. 

The medicinal oils, hr already noticed, consist chiefly of snsu- 
muni oil impregnated with the various herbs and flowering plants 
that they aro named ul'tor or with tho different gum-rcsins. Oils in 
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small quantities made from loa, poppy, mid many fruit trees and 
flowering shrubs were exhibited at Agra in 1807, lmt owing to tho 
imperfect arrangement of tho catalogue no data exist for estimating 
their valuo commercially or ascertaining their uses. 


B —DYES AND TANS 1 

Tho dyes of vegetable origin in those provinces may bo broadly 
divided into two classes: first, those produced from plants spe¬ 
cially cultivated for the purpose; and second, thoso obtained 
from plants or trees growing wild or which tiro cultivated 
on account of some other product. There arc no representatives 
of tho first class in tho hills, and to the second class belong tur¬ 
meric and the great mass of dyes exported from tho hills us 
u portion of the minor forest product*, hut which are of little 
commercial value. Tho (aiming materials of vegetable origin nro 
nil the products of trees and plants that grow wild nnd afford n 
valuable, assistance to the supply of similar materials found in tho 
plains, In neither case, however, does it appear that much can bo 
done in the way of making further use of these substances until 
their character and qualities have been more thoroughly examined. 
At present it is believed that, with few exceptions, they do not pre- 
Himt any such features as would give good grounds for tho hope that 
they might become of much importance or objects of a regular 
trade, but until competent poiwms undertako tlioir investigation it 
is unnecessary to discuss the finality of this verdict. Tho local 
market for either tans or dyes is inconsiderable, and (lie plains’ 
markets are now filled with the products of the latest discoveries 
in Mu rope which in cheapness mid «pud ity far surpass the lull mate¬ 
rials and are now ousting tho local dyes from general use. A 
demand for hurlc for tunning purposes will, however, always oxist 
as it would not bo profitable to import it. 

DY158. 


(«,)—7?.i itmrled from ihc root. 

Eubia cordifolia, Linn.—Muddor— manjU. ^ It should 
bo remembered that the vernacular name majethi is sometimes given 


the 


* Ji’or misro detailed Information on 
Nocih-WcBt'-rn Provinces, 1'art, 1U, 


tlilnBuhjcct,see “Economic Ptoducts 
*' Allahabad, 1B7B. 
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in K uni aim to Impatient Halsamina , which also yields a rod dyo, 
but it is properly applied only to Hubia. Thorn am two species, 
R. Manjistha, Uoxh. (1,374), abundant 4,000-9,500 feet with black 

fruit and (loop roil flowers, and II. coi'difolia t and both arc distinct 
from fcho European madder (/i, tinetonum) and yield a brighten- dyo, 
but whether owing to inhoront defects or improper appliances fcho 
dye is not so durable. It is in common use with the Bhol.iyas and 
gives with alum a reddish-brown colour, Somo attempts have been 
made to introduce the cultivation of the European madder plant, 
but they wore neither continuous nor exhaustive, though successful 
hi AfghanisNin and apparently also in Kura ami. Tho avm'ngo 
annual export from "Kumaun is about ten inminds. 

Curcuma longa* Roxb.—Turmeric —Jluldi (root). Seo Condi¬ 
ments. This root is childly grown us a condiment, but one variety 
which when cut has a rich unctuous appearance also yields a yellow 
dyo. When it comes into contact with an alkali it turns roil, and 
is seldom used except for tho commonest purposes and by the poorer 
classes. 

Berber is aristatsa, II. C.— Gkitra, totav . Tho bark and root of 
this species and B, Li/diim, known ns kinyom-ki-jar or durhnld, 
Mrchdb , yield a yellow dyo. They are both common in the JlimiV 
layn of these provinces. Tho colouring principle is Found childly 
in tho root and affords an excellent dye for leu (Jim*. The average 
annual oxport from tho iCnmaun forest division is not more than 
two rnnunds. 

Maris cits cyperinus — JS'ar/armotha, panmotlui, Tho roots nro 
used in dyeing to give a scent to tho cloth and also in medicine. 
Some identify nctgarmotha with Cyperus junoifoUus. 

Datisca cannabina? Linn .'—AkalUv (root), haj^hhtingtt (plant). 
Tho yellow root is exported to aid in dyeing rod and is also used in 
modicmo, 

Hedychium spicatuni, Em.— KacMr-hachri y Kapdr-kachi . 
The root lias a strong perfume and is used in dyeing to scout 
cloth, also to scent tobacco and as a niodicino. Tho average annual 
oxport from tho tract botwoon tho Ganges and the SArda is about; 
ton tons. 
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(ft .)—Extracted from (he bark or stem. 

Acacia CateoliUi "Willd.*— Khair (tlio tret*)—Catechu, cufcch— 
kalJi, hatha (llio dye). The manufacture of catoclm ov eutoh, or 
term jnponit&i ns it is variously called, lias gone oil from time 
immemorial at tlio loot: of the hills. Tlio men employed are of tlio 
Dom caste and are called Ivhairis from llio vernacular mimo of 
the tree. Thoy oimLinuo ill work from November until the rains 
Hot in and am aided hy tlioir families. Madden’s description of 
tlio manufacture still holds good, Ilo writes :—“One portion of 
tlio ICluiiris is constantly pin ployed in cutting down the host trees, 
and for these they have to search far in the jungles; only thoso 
with an ulmndnueo of red heart-wood will answer. This is chop¬ 
ped into slices a few inches sijmim Under two largo sheds 
are the furnaces, shallow and with a .slightly convex elay roof, 
pierced for twenty ordinary sized earthen pots. These are nearly 
idled with chips, and water is then poured in and hoilod until 
the contents of twenty will only fill two pots. This operation lakes 
placo in about nn hour and a half. Tho liquor resembles thin 
light port, am! the hatha crystallizes on leaves and twigs thrown into 
it for the purposo. Tfluoli pot yields about a soar of an ashy white 
colour. The work is curried on for twenty hours out of tho twenty- 
four by relays of women and children j tho men moroly preparing 
the wood, whk-li, after being exhausted, is made uso of as fuel.” Tho 
best samples of fadh nro dean and whitish or of a pink colour, but 
some arc dirty and mixed with foreign mailer. In 1848, hath was 
-worth six rupees u mound in tho forests. In tlio Diin tlio hath is not 
allowed to crystallize on twigs, hut is poured into clay moulds and 
made into cakes. Kath is used as nn ingredient in the proparod pdn 
ho commonly chewed hy natives and gives tho rod colour to the 
saliva. Asa dye il gives brown tints and is largely used for colour¬ 
ing anils and Ashing-nols. Tho uvorngo yearly export from tho 
forests between tho Ganges and tho Bftrda is about 120 Ions, though 
but lilllo catechu is now made west of tho KAmgnnga. The hark 
of this tract is also used in tanning. 

Tuxub bacoata, Linn.—'Yow.-~27w«er, geli, galh t fast. Tho 
bark yields an inferior red dyo only used in the Bhotiya purga- 

UllllH. 
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Symplocos cr&tfcgoideo, Ihmi.— Lodh, lod. The bark and 
leaves yield ft yellow dye and are lined in combination with madder. 
The average annual export from the tract between the Ganges and 
tlio fSiirda amounts to about twenty tons, ol‘ whieh about nine tons 
come from tho ICumaun forest division. 

Alims nepalensis, Don.—Himalayan abler— Udis, hunch, koixh, 
Tho bark is used in tanning mid in dyeing red and is ouo of tho 
ingredients in tlio lmtivo-mado red ink. 

(c .)—Extracted from the leaves. 

Justicia Adhatoda, Linn.— Anisa. This plant yields a yellow 
dyo from its leaves by boiling tlunu in water in tho proportion of 
1011 ) to lblb until half tho water has evaporated. In combination 
with indigo it gives a durk-bluo groom Tlio leaves are procurable 
afc from '20 to 25 seers per rupee. 

Cinu&momum Tamala, Neon.— DdlcMiv, Urhiriijo, wikauri , and 
loaves tejpiit. The leaves are more commonly used as a condiment 
(soo Condiments), but they tiro also of use in oalico-priulmg in 
combination with my rebukes. Tho average annual expert from the 
tract between the Ramganga and tho fttirdn is about 33 tons of tho 
leaves and 21 tons of tho bark. 

(</.)—Extracted f mm the frail-rind. 

Acacia arabica, "Willd.— ttubiil. This tree does not nourish in 
the lCiimunii Himalaya, though stunted specimens are found us 
high as 3-1,OUO foot. It occurs, however, in tlio drier tracts 
along tho foot, of tho hills and yields u black dye from the pods, 
which are simply pounded und boiled. The gum is also used 
extensively by dyers and calico-printers and the bark in tanning. 

Mallotus pliillipmensis, Mtill— Kamel a, nUmi , roll. Tho 
ripe fruit of this small tree is covered wilh a powder that yields 
an orange dye. It is commonly used in dyeing silk uiul wool 
and gives a rich ihuno colour of great beauty and permanence 
and is one of tho best of its kind. It sells at from 3 to d seers per 
rupee. Stewart writes :—“ Tho ripe capsules are gathered oil’ the 
hushes in March, and after being allowed to lie in a heap for a 
few hours are rubbed and kneaded with the feet on tho ground to 
remove tho powder, tho broken capsules being then separated by 
winnowing, sifting, und picking. Olio man will collect about a 
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floor of iho powder in a day, which is bought by the dealers at 
five fioevs for a rupee. The above process will quite account for 
iho commercial kamcla not bring very clean; Imt besides this, 
although tho Illmksus, who gallier it, deny that any adnIteration 
lakes place, it is said never to reach Ihe plains’ market in its com¬ 
paratively pure state.” The biibslanoes added are stated to ho tho 
pounded bark of Cmmria lomnUosa, Roxh., the child of Ginrhwftl, 
and the roil powder on the fruit of tho Fima indictt } Roxb., tlio com¬ 
mon banyan or banjad. On tho other hand hamelu itself is used 
to adulterate arnotlo. Tito hark is employed in tanning. About 
2,000 maunds of tho powder arc exported overy year from tho 
Kumaun forest division. 

Piuiica Granatum, lunn.— Pomegranate— Andr^hirim, and tho 
rind of the iVnil ndsjuil. Tho rind of Iho poiuognmato is used as 
a tan and dye for leather and gives cloth tho greenish colour known 
as kdkresi. ft is, however, generally used with somo other dyo as 
u concentrator, in which ease ihe pulverised rind is boiled along 
with tho dye. The dowers also yiold a Hooting dyo of a light-red 
colour. Morocco leather is limned and dyed with the hark of this 
tree, of which the export niuounls to the largo (puintiby of 270 tons 
par annum from the Kumaun forest division alone. 

Terminalia Chelmla, 1 totz.— liar, hcirara, The dried fruit avo 
the black nr Ohrimlie mymhiduns of commerce used as a clyc, tan, 
and medicine, (falls arc also found on tho loaves which in con¬ 
junction with alum yield a good permanent yollow dyo. Tho 
average yearly export from the forests hotwoon tho Jumna and 
Wmlu amounts to about 50 tons, of which the Kunmun forest 
division yields 550 maimdn or about 20 Ions. 

Torminalia bolerioa R<>xb,— linhcm. The dried fruit of this 
species also forms one* of the niyrobalans of commerce used in dyeing 
clolh mid leather and in limning. Nativn ink is mado from it 
and it is also used in medicine. Tho averago annual export 
from tho sumo tract as the preceding is about ten tons. 

Pliy Ha lit lius Einblioa, I*hui.— Aonlu, amlika. The fruit of 
this species furnishes tho ifliublio myrohalans of commorco used 
as a dyo, n Lim, and in medicine. Tim bark is also used in tanning. 
The fruit is pounded and boiled in water, and in combination with 

98 
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sulphate of iron jiolds the bluish-black col our ahnnsi, and nlotio. 
is used as a hair-dye and ink-material. The annual export from 
the Iiutmim forest division is about four tons, 

iBg’Ie Marmelos, Gorr.— 13eh Tlio rind of the fruit is occa¬ 
sionally used willi myrobahms by calico-printers, and by itself yields* 
a Hooting yellow dye. Tito annual export from the Himalayan 
forests is, however, very small, 

(c .)—JCxtructcd from flowers, 

■Nyotanfclies Arbor-tristis, Linn.— [far, harshu/Jiur, paHm, 
kuhiri, Hydra* The (lowers yield a line hut Heeling huff or orange- 
brown dye. It is much used in combination with other dyns and 
tho flowers can bo had in any quantity from Llio submontane forests 
at from 2-6 seers per rupee. 

Biltea frondosa> Roxb,— D/uik, pains, chieJira, The flowers 
{husu, tesu) yield a Hooting yellow dyo willi alum, much used in tho 
Holi festival, Tlio tree occurs nbumhmtly along llio foot of tlio 
hills, and is very ronmvlcnblo from tho effect produced by its largo 
orange-rod flowers. 

Cedrela Toona, Roxb.— Tim, Mui. Tlie flowers of this well- 
known tree also yield a yellow dye known as basanli , from tho prac¬ 
tice formerly in fashion to wear clothes dyed yollow at the spring 
festival (bamnt) . A red dyo is occasionally extracted from the seed. 

Tagetes erecta, Linn.— Gcnda. Tho flowers of this plant, tho 
common marigold, also yield a yollow dyo which is, how over, but 
little used except by tho poor. 

Woodfordia floribunda. Sal is.— DMi, dhaura , thUoa , dhdrla. 
The rod flowers of this largo shrub are used in dyeing silk } tho 
average annual export for this purpose from tho Irnot holweon tlio 
Jumna and tlio Sftrda being about 27 tons, of which about 200 
mauuds come from the Kutnaun forest division. Tho loaves and 
twigs also yield a yollow dyo. 

Parmelia kamtgoliadalis, Lseh.—Rose lichen— Chavtht, chaU 
pt'm, charclmbilv, cJialchalirn. This lichen is used in calico-print¬ 
ing to give a perfume to the cloth and a rose tinge. Tho average 
annual export from the tract between tho Ganges and tho S&rda is 
about 25 tons. 

439 
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Tans. 

(«.)—Tanning agents derived from the hark 

Acaoia arabica, Jjinn.— Babul Tho bark of this tree is tho 
most plentiful and oifoolivo of all those used for tanning purposes. 
Tho legumes and leaves also havo similar properties in a less 
degree. Besides tanning ft skin, the bail'd bai'k dyes it a buflf 
colon r. 

Cassia Fistula, Linn.— Amnllds, klola> ilola, kitwdli, simJuira f 
aim. The hark of this tree yields a Ian and dyo and, like tho 
preceding, (ho pods contain much iannin, Tlio average annual 
export of tho hark from tho forests between the Itamgnnga and 
tho Siirda amounts to about sixteen Ions. 

Shorea l’Obusta, flmvtn.— Sul. Tho hark of this tree, so well 
known for its timber, contains tannin, though it is not much used as 
u tanning material. 

Butea froudosa, Jtoxb.— Dluik, pahix. The bark contains an 
excellent tanning agent much used whoro babul is not procurable. 

Myrica sapicla, Wall.— Kdiphal. The bark is used in medicine 
and as a limning agent. Tho average animal export from the 
tract between tho Jumna and tho fSarda* amounts to about 
sovonty tons. 

Bauhinia purpurea, Linn.— Kachndv , khcdrwdl, gurial. A 
common small tree, tho bark of which is used in tanning. 

Buchanania latifolia, Uoxb.— Kalk-bhihiwct) muriya , piydL 
The hark of this troo is also a I mining agent. 

Chumgn phmata, Boxb.— Klutrpat . The bark yields a tan¬ 
ning material. 

Zizyphus Jujuba, Lam.— tier, hhalis , gnler, This troo -yields 
a much valued tanning material in ils bark. Tho export of oak 
bark of various kinds from the Kimiaun forest division alouo amounts 
on an average to between 50 and 00 tons per annum. 

(A )—Tanning agents derived from fruits. 

TorminaUa Cliebula. 1 lote.—/7«r, hmiira. This and tho fruit 
of T. hderica form tho Olmbulio ami Buleric inyrobalans of com- 
morco, used ns an ingredient in limning mixtures. 



780 


IIDIA'I.AVAN DISTltTOTK 


Semeoarpus Anacardium. Tiinn.— Bhildmi. Tho fruit of tin's 
tree, hotter known as tlio *Mcirki»g-imfc tree,’ is used in medicine 
and as an ingredient in varnish. \Vh<m pounded find boiled in rape 
oil it is applied to slay putrefaction in hides. 

Tho baluUy dk>ia } halu.ra y har and dhauri or biikli ( Anogrisms 
hdifoli(i f Roxb.) iwo also used us tanning ugcnls, and tho milky 
juico of ilm dk or maclAr in curing catgut and chaining leather. 


c.-mms afto oxim-uesim. 

There are six classes of gums known to commerce), nit oh of which 
admits of numerous yariotios : (1) gnm-amhio ; (%) gum-Nunognl ; 
(3) cliorry gum and the gum of other stone-fruit fcroes j {■!) gum- 
tragacanth j (5) gum of Bassora, and (3) tlio gum of cerium seeds 
and roots. 1 Tho first five spoillanoonsly /loir lrom trees ami tlio 
sixth is extracted by boiling water. Representatives of (J), (3), (I), 
and (d) occur in Kumaun, ami in addition we have the oleo-resin 
bhil&wa and tar and turpentino. 'Tlio hotter classification, however, 
is that proposed by (Jooko, viz.: — 

I—Gums - 

A. —True gums—• • 

(u)-—Arabic kind ns halt'd [Araciu arabica). 

(/>)—Uherry kind as padam [Primus J'uddvm). 

B. —Pseudo-gums— 

(«)—Tragaonnth kind ns kulii (StercuMci urem). 

(b) —Dark or Moringn as mJmjnu {Momu/n ptvri/go- 
S])/ rmn). 

0.—Astringent gums as dhdk (liutea /random). 

II.—Gum-resins— 

A. —Emulsive as gola-gci-nba or gamboge. 

B. —Foetid as king or asuftxiiuln. 


0.—Fragrant— 

(«)—Bdellium kind ns gtigal. 
(i b )—Benzoin kind ns lubdn. 


HatCfl 
1876. 


1 For a Ml ncccumt of the ‘On.ns niul Oum-iORiuR* In tVsr Provinces N(ip mv 
atcR on llic Economic l roduettt of Mtc JJ.-VY. lVo r incus/ 1 Pint I., Allahabad, 
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III. —Resins— 

A. —Hard or Cop aline— 

(a) —1'alo rowing as safed damar (Valeria indica). 

{!>)—Dark resins us kid a damar. 

B. —Soft or olemi as janyli-b adum ( Canarlum commune). 

IV. —Oleo-resins— 

A .—Balsams as hdhun-ki-tel. 

13.—Varnishes as bfiilttim. 

(!.—Turpentine and lar. 

The average annual export, of gums, some years ago, from the 
Garliwttl forest division was about 2(55 maumls, and of birja or pino- 
resin about «i0,500 pitchers of 2^lb. each. From the Debra Dfin 
the export of mnli gum is about 7th) miiuiuls, and of dhdk gum about 
27 niuuiuls, whilul, about 200 muunds of gum avo exported ovory 
year from the Kntnuiiu forest division. Taking gums nlouo, the 
flvemgo yearly out turn I'vom tho Jimwhiyim forests of these provinces 
is about 1,000 nmunds. J f encouragement woro olfered and trained 
collectors woro employed, the quantity of pioduco of each kind of gum 
would he much more than at present; hut ho long as African gums 
can be sold in the London market at their present low rates, tlioro 
is little hope that this branch of industry can bo ox tended with pro- 
lilublo results. 

I.—GUMS. 

A,—True ciums. 

Aoftcia arabica, Willd .—JJalnil This common tree yields 
the Mast Indian guni-amhie or gum gattio of commorco used in 
medicine and the arts. The bazar collections, bowovor, contain 
the gum of allied species under the same nnmo, babitl-ki-gond. The 
gum exudes spontaneously or is procured by incisions in the 
bark, when the sup runs out and hardens into small lumps 
varying in form and size, Tlioro are two kinds, tho brown 
and white gum; tho former is more ostoomod in medicine and 
the hitler in the tirls. The gum exudes principally in March- 
Apidl, and a good free should yield about 21b in the year. 
The bazar specimens occur in broken tears of a brownish red to 
brown, ligbt-brown and white colour, rather brittle with a shining; 
fracture and wholly soluble in water, forming a dark-coloured 
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inneilago. IVitli this gum is usually collected and sold the gum of 
tile following allied species :— 

A. Catechu , Willd.— Khair. 

yl. Farnesiana, Willd .—Wildyoti hah ah 

A. lenficularis, Ham.— -Khalil. 

Albhzia proceed, Jionlli.— tiafed-smi, s, khurcinji. 

A, Lcbbeh, Ilontli.— Sims. 

A. odoratissima, 13 on tl 1 .— I ViUh/ati sims. 

iEgle Marmelos, Corr .—Jhh This treo yields a good gum- 
arabic, occurring in tears like course brown sugar and of a similar 
colour. 

PinmilB Pticldum, Bo\1n— Patlam } p&ya, pnt/a. This and ibo 
other species of oliorry yield a gum-arabic of the slono-fmif kind 
which, howovur, is not of commeroial importance owing to the 
smallness of tlio yield and the p rose nee of other gum-1 muring trees. 

Buclianania latifolia, Itoxb.-— Piyul, mnriya , htllMildwa. 
This troo occurs commonly in fcho Bhnbar and yields a pellucid 
gum by incision, known in the plains us chironji-lci-gonti. 

Bauliinia varieg’ata, Burn.— Tutchndr. This and its allied 
species yiold a gum known as sem-ki-gond. It is said to ho a brownish 
mild gum that swells in water and is only partly soluble. 

Careya arboroa, Boxb.— Kumbh. This tree yields a greenish 
gum regarding which but little is known. 

Cassia Fistula, Innn.— KUwuli , imaUds. A rod juice exudes 
from the bark and hardens into a glim called humarhts, regarding 
which further information is desirable. 

Cadrela Toona, Boxh.— 'dun. This tree yields a resin rather 

than a gum. 

Sponia orientalis, Phmch., yiolds a gum of the cherry ireo 
kind. 

Anog’eissus latifolia, Wall.— Dhdwd, dhaum, bdkli. It yields 
a tiiio white hard gum used chiefly by calico-printers. 

Odiua Wodier, lioxb.— Jhimjan , jib an, simian. The gum is 
obtained from incisions in tho bark and -when solidified appours 
much like gluo. It is used for ink-making and in tho finer parts 
of stucco work. There are two sorts exported from Kmuuun ; tho 
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wliito (hanne) picked from tlio iroo and sold at about ton seers for 
tlio rupee, and llio black ( jingan-ki-ijond ) gathered on tlio ground 
and sold at fifteen seers for the rupee. 

Bite o den dr on glaucum, Ilook.— Baba, shaumja , mdmri. Tlio 
gum produced by this tree is known as the jamrdsi gum in tho 
Central Provinces. It occurs in roundish tears and is soluble in 
water. 

Foronia Eiopliantmn, Com— fOdh-bcl , halt, Tho gum of this 
tree is rncommonded ns a substitute for gum-arabic in medicinal 
preparations. 

Woodfordia floribunda, Sal mb,— J)hU, dhaura. The gum of 
this tree deserves further examination. It appears to bo of tlio 
tragacanlh kind and swells in water. Hpooimons of tho gum from 
the following trees known to yield gum should bo collected and 
subjected to examination :— 


Bclcntlilc name. 

Vernacular 

iiamo. 

pi,<2 

fl 

Hclontlflc name. 

Vernacular 

uamo. 

Page in 
Brandis. 

Cllrun AuraiUluni ... 

iVnriiiu/i 

cn 

KcmpcarpusAwicardlum, 

Bhiidwa.,. 

124 

„ nicriica 

Mjttunt .. 

Cl 

Term l mil i a Arjunta ... 

Arjun ... 

224 

rhylluutlmH Kmblloa, 

Amlika ... 

iU 

„ tomentofla.. 

Sum 

22 C 

Krylhrlna imlicu 

Pitiiyartt ... 

190 

„ bclcrlca ... 

Bah ova 

222 

Gum^ii plunula 

Khtii/mi ... 

« u 

„ Chebula 

flar 

22» 

Julroplm (Juu'jib ... 

SttfeiKind . 

442 

Zlzyplma oxyphylla ... 

Jit/ar 

8.1 

Mullii Amlnradt ... 

/ill /til 1/(1 H ... 

(18 

„ (Hnoplia 

Heri 

80 

Morns ilulled 

7 il l 

408 

„ Jiljilbft 

Bar 

80 

l’lmion Gruuatmn ... 

Ddrim ... 

241 

„ ruifoflii 

DJiauri ... 

80 

bupimlua detiwus .*• 

HUlui 

107 

Buhl doll ora trijuga ... 

Kuaumbha, 

105 


Ik—P seudo-Gums. 


(«.) — Pale or trayacuabh kind, 

Coohlospormum Gosaypium, H C.— Kumbi, Tills treo yields 
the gum I'tdlra of (ho local Materia Medieit, It oeours in somi- 
innisparonl, white, striated pieces very much twisted and con¬ 
torted. 

Stoi'oulia urens, Ttoxb — (fnlu, kuru, This tree also yields a 
gum kuilra that oecnrs in largo liglit-hrown transparent lough 
masses. Immersed in wafer like tlio other pseudo-gums it swells 
like a jelly, hut does not dissolve except by protracted boiling. ,S. 
vtlloauj ltuxb. (Brandis, 32), the tuhibi or mlh/dl of Kiimaun, and 
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S. colomld, Boxb. (Brandis, *U), the bodula of Ivumnim, yield a 
similar gum. 

(]>.)—Dark or Alamuju bind* 

Morittga pterygosperma, Gmrtn,— Safaipw. This iron yields 
a gum of tho sort known as mockuran, used in medicine, XL occurs 
in irregular pieces of a whitish lo u raidi.sli-lown colour. 

Bombax malabaricum, D. (J.— Smurf. Thu gum ol this true is 
also known as mot'himts. it occurs in opaque, lighl-brown, knotty 
pieces, inodorous and of a slightly astringent taste, and contains n 
hu’g© proportion of gallic mid tannic, acids. It is uliiofly used as an 
astringent in medicine, 

StereospBmmn suavoolens, 0 G .—Par at. This tree yields a 
gum of (ho same character as llm preceding, hut not in general use 
nor Hullioionfcly examined. 

C,—Astringent Gusts. 

Pfcerooarpns marsnpiura, Boxb.— FHja-ml. Thin tree, rnro in 
ICumuun, yields a gum of the kind known us kino, It is procured 
by iuehdens when the tree is in /lower, and the gum is collected on 
loaves placed beneath the cuts in the bark. It forms n part of tho 
commercial "East Indian gum-kino. 

Butea fronilosa, ttoxb,— Dhdk, pahh, The gum of this useful 
tree is the principal .sort exported us gmu-kmo under the local 
name Ficnnarkas, It occurs in the form of tears which when fresh 
are of a beautiful red colour, but when kept for any time become 
opaque and darker in colour. It is used in medicine and for 
tanning and dyeing. 

Ongoinia dalbergioidesj Benlli.— Sdnrfan, ehdndati. This tree 
yields by incision a sort of gum-kino used medicinally for tho sumo 
purposes as Butea kino. 

II.—GUM-HESIKS. 

A,—Emulsive gum-resins. 

Under this class come tho products of trees of tho genua Gar- 
cini< r, none of which occur in these provinces. 

B. —h'a.TU) GUM-U1MINS. 

Under this class we have asafadida, gum-nmmoniaeum, and 
others that do not occur in these provinces. 
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G,—VllAURANT OTJM-R13SIN8. 

To tliis class belong tlio gnm-rcsins which m-o not emulsive and 
do not possom iho fool id odour of iho preceding, but none of thorn 
occur in the,so provinces. 

Ill—TRUE UES1NS. 

A.—Oopaline resins. 

Slioroa rohuHta, Gamtn .—Sdl Tim resin of the sdl constitutes 
one of fcho common dammars of the bazar and occurs in small rough 
pieces from u pain creamy colour to a dark-brow n nearly opaque and 
very bridle. Booh piece has a striated appearance, as if composed 
of several layers It is devoid of taste and smell, sparingly soluble in 
alcohol, almost entirely so in other and perfectly so in turpentine and 
the fixml oils. The superior kinds are sulUoionfc substitutes for pine- 
res! ns in medicine. iSineo Iho conservation of the sdl forests has 
been taken in hand tlm export of this resin has very much declined. 
J3.—IClKMJ OB SOI'T-RESINS. 

No representative of this group is tmcoablo in Kuinaun, though 
several occur in Boulhern India. 

IV.—OIjISO-BESINS. 

A.—Balsams. 

No ropresoalalive of this group occurs in tlio North-Western 
Himalaya, though common in Eastern Bengal and Asiiui. 

B.— Natural Varnishes. 

Semeoarpus Aliaoardmm, Linn .—Bhih'nm. TJjd pericarp of 
the fruit is full of an acrid juico used in medicine and to form a 
black varnish. There is u considerable trade in these seeds, of 
which the exports from the forests between the Jumna and the 
Sfirda every your amount to about, 125 mauiuls. Varnishes are also 
said to he procured from the Odina Wbdier noticed before for its 
gum, liuolumania latifoliu, Rhus mccedcmca, and It, vernicifera , all 
of which occur in the llimtdayan districts of these provinces. 

0,—Turpentine and Tab. 

Filins long’ifolia, Roxb,— Ohiv, nulla, kolon , sural , lhansa. 

The long-leaved pine is the principal source of the oloo-resin 
known as birja in Garb will and lUha of Uma in Ivdli-Ivumaun, and 
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of tlio oil called birja-ki-tel or Uhpin-ki-tel. Then) are fwo kinds of 
resin : (1) the irirja or herja sort, which comprises tlio tours exuding 
naturally from tlio barks and (2) tho (xd'hnr-hirjn, or rosin produced 
by making long and deop incisions in live sap-wood. Tlio latter is 
chiefly used by bungle-makers. The resin is highly charged with 
oil of turpentine, and of late years some attempts at ox true ting it 
have boon mndo. Tlio oil of turpentine sells 
Impcetino. ^ from twelve to fourteen annas per bottle, 

and tlio residua known us suiuZras, the black colophony of com¬ 
merce, is sold on the spot at about four rupees per inaund. I mil 
not aware of any attempt having been made to valuo ibis product, 
bub of a similar article from British Burma Dr. Umbos Watson 
writes (1873) :— 

“ Tho crude turpentine from British Burma has been very 
favourably rep or It'd upon. It is tho produce of Pinna KIn t ay ana 
and l 1 inns Mnasonimm, the market rate being about Ad. per lb. in 
Burma. The reports of tho two firms to which the sample was 
submitted for valuation arc :— c No. f)—Wo have sulmuKod the 
crude turpentino to tho fcrado, and havo their report to I lie eilbot 
that it appears to be of very fair quality. Wo esliinuto iho market 
valuo would bo from .£1*2 to £14. per ton. No, (5—Wo have care¬ 
fully examined the sample of rough or crude turpentine and found 
tho quality to bo fine and equal to any ovor imported from the 
United States, where tho distillation for Ibis market and that of Iho 
continent (Bordeaux' excepted) is carried on. tkudo has ceased to 
lie an article of import j there was not any since 1838, where twenty 
years ago it was a great trade. The nominal value of the sample 
before us would bo 13s, fid. por cvt. Manifestly, if tho value in 
Burma of this turpentine is about Ad. per lb., or 876-. per owl., and 
its value here is only from 12s. to 1-1$. por cwt., it, would bo far 
better to roly upon homo consumption.’ ” 

Tho average annual oxport of rosin from the Crarhwal forests 
during tho fivo years 1869-73 amounted to about 35 tons. Dur¬ 
ing the same period tho average annual oxport of tho birja sort 
from iho Kumaun forests was 86 maunds, of tho bakhar-bhja 
description. d5 maunds, and of iho oil about 10 maunds. This 
industry is now discouraged as much as possible owing to tlio 
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dcs true Lion of much valuable timber. Tho chips of the cJdr, 
deodth'y and P. c.i'cohfty yield tar by dry 
distillation. The following account of tlio 
process is given by Mr. Bmlon Powell :—“ First an earthen 
if hunt or vessel with a wide mouth, and capable of containing 
about four sens, is sunk in llio ground. Next a large ghara of 
about twelve sens capacity is taken, and three small liolos are 
drilled in its underside : it is then filed with scraps of the pine 
wood, and over its mouth another small jar is placed and kept 
there by a luting of (day very carefully applied, and then both the 
jars are smeared over with a coating of clay. Those two jars thus 
stuck together arc next set oil llio mouth of the receiver or ghara 
sunk into the ground, and the joint or seat is made tight by a 
luting of stiff tdiiy. Night firewood is now heaped around Llio 
apparatus and ignited, and kept burning from four to eight horns j 
the rationale of the process being that the heat causes the tar con¬ 
tained in the chips inclosed in the large ghara to exude, and it 
falls through the three holes drilled in tho bottom, and into the 
receiver sunk into the ground. "When tho fire is out, the ashes 
are rakod away, the jars very carefully separated, so Hint pieces of 
dirt may not fall into tho receiver, and tho latter is Ihon oxhumod 
and tho contents poured out. It is only necessary to replace tho 
receiver with tho jars over it as boforo, duly charged with chips, 
and lute tho joints up carefully, and tho process can bo carried on 
ns before. With euro tho same jars may bo mndo to do over and 
over again without cracking. One sor of wood yiolds about 2-6 
dihutiiks of tar and Pil ohlmtjiks of charcoal. To procure a sor of 
tar requires (1 flora 4 oh battiks of wood chips to chargo the pot, and 
2 maunds (i sors and 9 cl 1 1 whiles of chips for fued, Tho estimated 
cost is one anna per sor, but this is far too low.” 

Bcsidos tho long-leaved piuo the following conifers 1 occur in 
tho I liimilnyan districts of those provinces, and some yield resin, 
tar, and turpentine, 

Pinus oxoelsa, Walliah. Brandis, 510. Tho tar produced from 
this Lrco is said to ho equal to tho host Swedish. It is a mixture 
of rosin and oil of fcurpontino more or loss blackened by tho 
1 Ifor the Intel cut u vernacular pyaonym bcc posted. 
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admixture of ompyroumufcio products. It thickens after exposure 
to tho atmosphere and is used for pro tooting wood-work in ovory 
position. 

Pinus Gterardiana, Wallioh. Brandis, 508. This troo is very 
resinous and is much used Cor torches. Mujor Longden obtained 
excellent tar from Iho chips. Gordon stales LluiL it affords abundance 
of fine turpentine nml fclio cones oxiulo copiously a lino whito rosin. 
Brandis says it is very resinous and Unit a good whito rosin may ho 
obtuinod in quantity from tho baric and cones. 

Oedrus Deodara, Loudon. Brandis, filth The deodar yields 
an olco-rosin like that of tho chir and an oil which is used in 
medicine. Tar is also procured from tho chips of the sap-wood. 

Abies Smithiana, Forbes. Brandis, 5^5. Both Stewart and 
lloylo moil lion it ns a rosin-bearing conifer. It doos not appear 
to ho common east of tho Alakmmdu. 

Nothing is recorded regarding iho resinous properties of A. 
Webbiana and dumosa and of C. lorulosa. Junipems community 
recura and excel so, and To,cm baccula are the groat souroes of dhup 
or incenso in India and Tibet. 

Elastic i/um-rcsin. 

Oalotropia gigantea, R. Br,— Madder y dh, This and the allied 
species, C. llamillomi t Wight., yield an olastio gum-rosin which 
is procured by making incisions in the plant and is used as a 
substitute for gutta-percha. Br. Hiddoll calculated tliut ton aver¬ 
age-sized plants vf\\\ yield as much juice as will rnako one pound 
of this substance. Tho juioo when collected is evaporated in a 
shallow disli, either in the sun or in tho shade, and, when dry, 
tho substance is worked up in hot water with a wooden knondor 
in order to get rid of tho acridity of the gum. Tho juice is 
also used to dostroy tho offensive smell of fresh leather and in 
medicine. Tho maddr also yields a kind of manna known as 
* shub'-ul-ushr* which is caused by an exudation from tho piercing 
of an insect called (jalt'ujdl . 

Lao. 

Lac is found all over these provinces, notably in tho Bundok, 
khand, BMbnr, mid Gorakhpur forests. It consists of a resinous 
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subslnnce produced from the female of tlio Coccus Lacca, an insect 
-which is found on the twigs and branches of the pipe! (Pious 
religiosa'), burgnd {Fiona indie a), kathbol (Feronia JElephantum )> 
ber (Zizyphus Jnjuba ), dlink {Ihiicu frondosa), tlio Frythrina indica, 
S chleinhcm trijugii, Inga dale is, mul others. The Hindus hayo six 
names for lac, but they generally call it laksha {lakh, ‘one hundred 
thousand)’ from the multitude of small insects which, as they believe, 
discharge it from their stomachs and at longlh destroy the tree on 
which they form their colonics. 1 There are two products from this 
resin, the lac. dye and tlm various forms of the resinous lac. A 
description of tlio insect will bo found hereafter in its propor place. 2 

Tlio process of manufacture may bo briefly described as fol¬ 
lows s—Tlio sliok-1 no as it is brought in is 
, picked and triturated in water, which takes 

out the colouring matter that forms the dyo, and the residue depriv¬ 
ed of all impurities forms the seed-lac. This is thou sewed up in a 
long narrow hag about the size of a cable and passed ovor a char¬ 
coal furnaeoj when (ho rosin melts and when quite Jluid it is passed 
on to a man seated beforo another olmrcoal ftro with a cylinder of 
glazed oarthomvaro in front about two foot long and eight, inches 
in diameter supported on pivots at each ond : or in somo places tlio 
atom of the plantain is used, The molted wax is allowed to drop 
on iho cylinder juu3 forms lb hi hryoiv? about eighteen hioho.? squw v? 
known as shell-lac, Those are sorted according to consistence and 
colour ; orange, liver, garnet and their varieties boing the order of 
excellence. ►Smnelimos the seed-lac is morely melted into buttons 
or lumps, hut tliis in usually only dono with lac of inferior quality 
and for homo consumption. 

The analyses of Unv order hen and Ilatohotfc give fche constituents 
of .stiok-lno as—(1) an odorous rosin soluble in alcohol and other ; (2) 
a resin insoluble in ether j (8) a bitter balsamic rosin ; (4.) laccic acid; 
(5) a dull yellow oxtraot; (Gj colouring matter ; (7) a fatty matter ; 
(8) some salts and mirth. The rosin according to Unvordorben con¬ 
tains— (1) a rosin soluble in ether and alaohol; (2) a rosin insoluble 

* Kir VV .Touch quoted by Hlnlwood, 274, 022. Othar Insects of this genua 
furnlah u colouring ninttor. Tlio fcimtluof C, Mats is the IfermoB; that of C. 
CncU, t|iu nopal or uoohlucal and the female of 0. pohn/eut/ produces tlio scnrlot 
g nil on of Poland, * CMl'ily from Curlor’s uottco In Ami. Mag. Nat. 

Ulni„VU.,81, 41. 
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in other nnd soluble in alcohol j (3) a resinous body liltlo soluble in 
alcohol } (4) a crystulliaablo rosin j (5) an uncryslalUmblo rosin. 
Hatchett’s analysis of 1(H) pails gives rosin, 68 j colouring matter, 
10 ; wax, 6 j gluten, f>*5 ; foreign substances, (i 5 ; loss, 4. ILis 
analysis of shell-Uio gives rosin, 90*5 j colouring matter, 0*5 j wax, 
4*0 ; gluten, 2*8 ; loss, 1*8. 

Tlio Inc insect can be removed from one forest to another 
by merely taking the insect on the stick while in its transition 
stuto and applying it to the branches ol u similar tree. There 
are two seasons of the insect's activity in Upper India, the mm 
commencing in dune and the other in November. The first 
crop is ready in NepUmihor and the second in February or Hu rob, 
but neither aro gathered until the season lor the next operation lias 
commenced. Tims the March crop may bo gathered in dime nnd 
the September crop in November. Should, however, Iho object be 
more to obtain lac dyo than resin, the .sticks should lie gathered 
before the insect escapes to commence its next season’s operations. 
Tho best Indian lac of these provinces is maim Iho Lured at Mir* 
znpur, where the materials aro oollooted from all parts of the North¬ 
west, but principally from the jungles of Central India as far anvilh 
ns Sambhnlpur. Lao makes an excellent varnish nnd is used in 
combination with various colouring matters to make tho durable 
lacquer so well known in Bonn res toys. It is also usod for sealing- 
wax and for housopaintovs’ varnish. 

D.—FIBRES, 1 

Tho forests and wastes of the lower hills and the submontane 
tract yield an immense quantity of materials for ropes, cordage, 
twine, basket-making and matting, but little of which has as yet 
received the attention duo to it. Tho hnbar grass alono is sullioient 
in quantity to supply all India with a valuable material for making 
coarse cordage and paper. The bambu of the GrarlnvAl Buns might 
bo utilised in tho saino way, and tho roods and grasses of the Bhiilmr 
and Tardi afford an inexhaustible supply of common twine nnd, 
matting matorial- Tho homp of GarhwAI has more than a local 

1 A. botanical description of all the flbrc-prodmslug plants rm-ntloncd In Iho 
following lint will he found In Part VI, of my “ No tec on Uic Econotnto Vvoduola 
of the Notfch-VVefltorn Piovinccs.” The rcfexmcc at llio foot of each noilco 
acre is also to a botanical description of the plant. 
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reputation and for a long lime furnished u portion of “the annual 
investment” of the East India Oompany. The pulp manufactured 
from tho Daplmfi papi/rucca yields materials for a paper that gives 
the engraver finer impressions than miy English-made paper and 
nearly ns good ns llio fine Uhineso paper that is employed for 
wlmt are called India paper-proofs. The paper inmlo from this 
shrub in Kuinauu is almost as strong and durable as leather and is 
largely used for village records and court proceedings. It is 
exported to Tibet on the north and to the plains on the south for 
manuscripts and account-hooks. With this wealth of raw material 
in existence it is remarkable that so little has been done to render 
the fibre resources of our hills available to European enterprise, and 
it is the object of the following pages again briefly to bring thorn 
to notice. 

Abutilon iudioum, T)on. A mallow found in tho lower bills 
and Dhulmr, the atom of which yields a cordage fibre. Hooker, FI. 
-End., T., 32(1. A> poli/tuufnun, Hohloehl, lbuud up to .‘1,000 foot, also 
yields a Him*, Hooker, L e., .’125. 

Hibiscus flculneus, Linn., affords a very largo proportion of 
strong fibre of a white colour useful for twine mid light cordage. 
Hooker, l. «»., 310, U. pun</cnx, lloxb., and 11 ctmcdlalus, Jloxb. 
(Hooker, L c.f 311, 312), also yield a soft, silky fibre useful for 
cordage, and are hence gonorioully known in Kunuum under tlio 
name kujmyh/a. 

Hibiscus cannabinus, Limi., nan, grows wild and is also culti¬ 
vated to a small extent in the Kola l)un and Bluibur. Hooker, 
l, c.f 33 y, 

Kydia oalyoina, lloxb. j 2 mUa } palibja; common in dry forests 
and along the submontane tract, Yiolds a strong coarse fibre 
from the inner part of the bark, llookor, l. c. } 348. 

Bombax malabaricum, D.C., cotlon-troo 5 semal. The cotton 
from tho pods is chiefly valnublo as a half-stuff for paper, Experi¬ 
ment 1 ms shown that tho staplo is too short for uso ns a toxtilo 
fabric (J. Agri-Hot l. Bon., TIL, 122), and it is now chiefly employed 
for stuffing [allows and the liko, mid for this purpose thoro is a 
small export trade, llookor, l, c ,, 3J1), 
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Sterculia villosa, Koxb., is the nddluand udiyal of the Kurnatm 
Bliahar. This fcreo grows to a considerable size, but it is only Lho 
saplings from two to tliroo years old that aro u.solid for fibre. From 
tboso the layers of hnvk oan bo stripped off from ouo end to the 
other, felio inner furnishing a lino and tlio outer u oonrso cordago 
fibre that stands moisture well. Ono sioin will yield about 21b. 
of good fibre by steeping tbo bark well and boating it out with 
wooden mallets. The ropes made from il are strong enough for 
elephant harness, but aro childly used for cattle halters. Tbo 
ropo is said to become stronger for a time from being frequently 
wetted, but it seldom l.asls moro tlmn eighteen months if constant¬ 
ly exposed to moisture. The root of the tree is oaten in the hills. 
Hooker, l, i\, 855. 

Sterculia color ata, Koxb, tbo hodala and hoddt of Kmwum, 
occurs somewhat commonly at lho foot of and along iho lowin' 
range of hills. Tbo bark yields a fibre for cordage similar to that 
of tlio preceding species. Braiulis, 8 b 

Abroma auguata, fmin.t cultivalod in gardens in tlio 7)ehm 
Hun where it is probably introduced. It yields a very strong fibre 
tit for cordage. Hooker, l, r.., 875. 

Grewia asiatica, Litm.— P hardy a, yh<dsa y dhdndiu Occurs 
wild in tlio lowor lulls, cnltivalcd in tbo plains. The inner bark 
yields a fibre like tlio basts of Europe. Hooker, /. a,, 881 ), 

Grewia oppositifolia, ttoxb., tbo bhemwl and hhhnnl of Garb- 
wfi.1 and bhenytil of Kumtuui, occurs commonly in the lower bills 
2,500-1,500 foot and up to 6,000 font. It is occasionally cultivated. 
Hooker, l. c, } 884. It yields an inferior fibre similar to the pre¬ 
ceding and for which the brunches aro cut from July until March 
or, indeed, at all seasons except in the spring. Tim loaves arc given 
to cattle, and the sticks are soaked for a month or forty days in 
water and when dry aro beaten on stones and the bark is stripped 
off. One treo will give about fivo sora of iho inner fibre fit for 
making into ropes and twine, which aro used for tying up cutllo 
and for stringing cots. It is neither very strong nor very dnrublo. 
Women uso tbo green bark for cleaning their luiir, (Hud.) 

Oding, Wadier, Uoxb.—- jinghan , J {ban, sin dan ; occurs in the dry 
forests along tlio foot of the bills, ascending the outer range up to 
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d 000 foot. Tho bark yields a eonrso cordage fibre. Hooker, II., 
80. 

Butea frondosa, ltoxb.— Dhtik, palda; is oommon in the Duns 
and warm valleys and yields a very strong fibre from its bark used 
for caulking boats and making rope. Ilookcr, XI., 164. 

Desmodium tilisefolium, Don. — Chatham, matta „■ occurs along 
llio outer range 0-8,000 foot and yields from its bark a substance 
from which paper is made. In Kmuior tlioro is soino trade in this 
paper willi Tibet. Hooker, II., 108 : Pnnj. Prod., 516. 

Bauhinia racemosa, Lam.— ICachndl , gtirdl; occurs in Iho dry 
parts of the plains and ascends the hills in Kuinnun to 5,000 
foot. The inner bark yields a strong cordage fibre. Ilookcr, II., 
276. 

Bauhinia Vahlii, W. H A.— MdJjan, m&ht j is a largo croopor 
that occurs rather commonly in the lower hills and upper Bhfilmr 
from the *1 nmnu to the ttdrdu, especially at tho bottom of hot valleys 
and along the shins of procipieos. Tho loaves arc used for making 
umbrellas, mid sown togothor with twigs form baskets for holding 
popper, turmeric, and ginger. Thoy aro also used as a substitute 
for plates at meals and by tho potty shop-keopers to wrap up tho 
goods that thoy soil. This croopor ofton attains a length of 10-50 
foot, and is generally out down in July-August, though it may bo 
cut at all seasons. In its natural state it is usod for making rope- 
bridges, but to manufacture rope from it, tho outor bark is pooled 
olf and thrown away and tho inner coating is stooped in water and 
twisted when web. A largo creeper will produce a maund of this 
fibre known as schu Bolero being used, the hark is boiled and 
beaten with wooden mallets, which romlors it soft ami pliable enough 
for being made into ropo and twine used in the erection of rope- 
bridges, for thntohiug, stringing cots, and tho liko. Those ropes 
though strong am not very durable and require occasional soaking, 
though if constantly kept in the water thoy rot quickly and alto¬ 
gether do not last more than oightoon months. Tho broad flat 
seed of tho pod is caton fried in clarified butter. Hooker, II., 
279. 

Gorbora lanuginosa is tho well-known tiudor-pkmt or kapaw/a 
of K annum. Tho tinder is derived from tho (.omentum on tho 
• inn 
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lower side of the leaves, wliiell is also woven into twino and then 
netted into small bags for carrying link leas, &c., so much in use 
amongst tho iiill-mon. 

Oareya arborea, Itoxb.— Kihnbhi; is a largo treo that occurs 
in the forests along the foot of the Hinitilnyn from tlio Juinnn to the? 
gdrdft. Tlio bark affords a fair fibre fib for cordage mid twine. 
Hooker, II., 511. 

Oalotropia gigantaa, U. Br.— S(tfed-rik } maddr; is a largo plant 
or shrub j common along tlio foot of tlio hills. This is the species 
that prevails in tlio BhAuar, wlmro largo patches of it occur, espe¬ 
cially near KAlidhungi, but it does not occur westwards of tho flan¬ 
ges at ITardwur. It yields a soft, silky fibre fit for cloth nianufac- 
turo and for making ilic finer kinds of twine : sec Bel. lice. Bom., 
XVII.; Jburn Agri-Uorf. Bom, VIII., 73, 220,231. 

Oalotropia procera, 11. Br.— Ak, maddr; is tho prevailing spe¬ 
cies from Havdwtir .southwards and westwards. This specie's also 
yields n valuable fibro, Brandis, 331. 

MCaredenia tenacisahna, W. et A., occurs in the plnins and 
ascends tho hills up to 4,000 foot. Tho bark of tlio young shoots 
yield a fine fibro remnrknblo for its strength and toughness, for¬ 
merly used by natives for bow-strings. Roxburgh, 258. 

Marsdenia Roylei, Wight—yJ/hrhRa; a hi,-go knotty creeper 
that occurs along tho outer ranges of the Himalaya up to (1,000 feet. 
It is cut ftt tho knots and boiled in a. inixturo of ashes, after which 
tlio outside bnrk is thrown away, and tho inner yields n fibre used 
for making fishing-nets and linos of great strength and durability 
mid is capable of forming a cloth material. Brandis, 338, 

Ortha-nthera viminea, Wight j tho chapkiya of Ivuinaun; occilra 
along the foot of the Himalaya, ascomiing tho lower valleys in Kali 
Kuiimun for somo distance. Tlio bark is stooped in wator and thou 
yields a fibre that affords a good cordage material and is romark- 
nblo for its tenacity and longth. Drury, B. P,, II., 236. 

Cordia Myxa, Linn .—Bair ala } baurala; occurs wild in tho for¬ 
ests below the Himalaya and is also cultivated in many parts of 
Upper India. The bark yields a fibro used for caulking boats and 
making rough cordage. Brandis, 336. 
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Daphne papyracea, Wall., (ho sct-bariiwa of Kimmun, saipAra 
of Gbtrhw/il, nml bkalusuang and bholuwa of Nopal, Two varieties 
of this ttpooiosaro commonly found inlCumaun :—the ono with white 
flowin',s and yellow fruit occurs at 4,000-8,000 feet, and the other 
with purple (lowers and fruit at 7-8,000 foot. Both yield a valu¬ 
able papoivstulV from which the strong, tenacious hill-paper is made. 
Tlie following account of the mode of manufacture is from a paper 
by Mr. B. II. Hodgson in J. A. S, Bon., I., 8 :— 

Mode of makhitj the lull-paper usually called Nepalese. 
f< Nor tlm manufacture of Iho Nepalese paper the following im¬ 
plements are necessary, hula very rudo construction of thorn suffices 
for the end in view :— 

1st.—A stone mortar, of shallow and wide cavity, or a large 
block of stone, slightly lmt smoothly excavated. 

2nd. —A mallet or pestle of hard wood, such as oak, and in size 
proportioned to llio mortar and to the quantify of boiled rind of 
the paper plant which it is desired to pound into pulp. 

Stul —A basket of close wiokor work, to put the ashes in, and 
through which water will pass only drop by drop. 

itfu —An oarthen vessel or receiver, to receive the juico of the 
ashes after they have boon wittered. 

5th .—A metallic opon-ino allied pot, to boil tho rind of the plant 
in, ft may he of iron, or copper, or bras, ladiflhrmtly ; an earthen 
ono would hardly bear tho requisite degroo of fire. 

(tih ,—A sieve, the reticulation of the bottom of which is wide 
and open, so as to lot the pulp pass through it, sayo only tho Jumpy 
parts of it. 

7 tk ,—A frame, with stout wooden sides, so that it will float 
well in water, and with a bottom of cloth, only so porous that tho 
meshes of it will stay all the pulp, oven when dilated and diffused 
in water, but will lot the wafcor pass off who?) tho fra mo is raised 
out of tho cistern; the operator must also liavo tho command of a 
cistern of clear water, plenty of fire-wood, ashes of oak (though 
3 fancy other ushos might answer as well), a fire-plnco, however rude, 
mid lastly, quantum imjjioil of slips of tho irmor bark of tho paper tree, 
such as is peeled oil' the plant by lho paper-makers, who commonly 
use the poolings when fresh from tins plant j but that is not indis¬ 
pensable. "With these ‘appliances and menus to boot/ suppose you 
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tnlco four srom of ashes of oak, pul, them into tlio baskofc above- 
mentioned, plnco tho earthen receiver or vessel beneath ilio basket, 
jinil thou gradually pour (ivo ,soars of clear water upon the uslies, 
and lot tho water drip slowly through tho ashes and fall into tho 
roooivor. This juice of ashes must be strong, of a dark Imrk-like rod 
colour, and in quantity about 2H>. j and if the first liltoring yield 
not such o produce, pass the juice through tho ashes a second time. 
Next, pour this extract of ashes into tho mot at pot already describ¬ 
ed, and boil tho extract; aud so soon as it begins to boil, throw into 
it as many slips or poolings of the inner hark of the paper plant ns 
you can oasily grasp, oacli slip being about a cubit long end an inch 
wide (in fact tho quantity of tho slips of bark should ho to tho 
quantity of juico of ashes, such that tho former shall Jlotifc freely in 
tho latter, ami that the juico shall not bo absorbed and evaporated 
with less than half an hour's boiling). Boil tho slips for about half 
an hour, at the expiration of which time Iho juico will be Hourly 
absorbed mid the slips quite soft. Then take the softened slips and 
put them into tho stone mortar, nnd heat them with the oaken mal¬ 
let fill they are reduced to a homogeneous or uniform pulp, liko so 
much dough. Take this pulp, put it into any wide-mouthed vessel, 
add a little pure water to it, and churn it with a wooden instrument 
lilco a choeolafco mill for ton minutes, or until it loses all sLringiness, 
and will spread itself out when shaken about under water. Next, 
lake as much of this pro pared pulp us will cover your paper frame 
(with a thicker or thinner coat according to tho strength of tho 
paper you noed), toss it into Bitch a sieve us I have described, and 
lay the siovo upon the paper frame, and lot both sievo ami frame 
float in tho cistern : agitato (hom, and tho pulp will spread itself 
over tho sieve ; iho grosser and knotty parts of (lie pulp will remain 
in iho siovo, but all tho rest of it will ooze through into tho frame. 
Then put away tlio siovo, and talcing the frame in your loft hand, 
as it floats on tho water, shako tho water and pulp smartly with 
your right lmnd, and tho pulp will readily dill use itself in a uni¬ 
form manner over the bottom of tho frame. When it is thus pro¬ 
perly diffused, raise the frame out of the water, casing off the water 
in such it manner that the uniformity of tlio pulp spread shall con¬ 
tinue after tho frame is clear of tho water, and the paper is made . 
To dry it, tlio frame is set endwise, noar a largo five ; and so soon 
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ns it is dry, lho shoot is pooled oil’ tho bottom of the fmino and 
folded up. When (which is seldom tho ease) it is doomed needful 
to smooth and polish the surface of tho piper, tho dry sheets aro 
laid on wooden boards aiul rubbed, with the convex enliro side of 
the conch,shell ; or, in case of tho .sheds of paper being largo, with 
the Hat surface of si largo rubber of bill’d smooth-grained wood ; no 
sort of size is ever needed or applied, to prevent the ink from run¬ 
ning.” Boo also As. lies., XIII., 385. 

In Nopal Lbis paper is manufactured exclusively by tlio triboa 
inhabiting ois-Uimnluynn Ilhot, known as Marinis, Lepclms, &c., or 
gonerieiilly ns Jtongbo, in contradistinction to tlio Bokpo, tho namo 
given to the inhabitants of Imns-Ilimiilnynn llliofc. The manufac¬ 
tories are mere sheds, established in I ho midst of tho great forests 
of the upper ranges which afford an inexhaustible supply of tho 
material as well us of wood ashes and good water, both of which aro 
essential to tho rmmufactum of tho raw material into tho blocks 
from which the paper is made. Kpeniinens of these blocks sent to 
Rnglund have been pronounced by experts to bo of unrivalled excel¬ 
lence as a material for tho manufacture of that sorb of paper upon 
which proof-engravings aro taken oil*. 

Wikstrcemia virgata, Mcisner; tlio chamliya of Kunmun ; is 
also common in Lhu lower ranges from 5,000-7,000 foot. Tho paper 
made from its hark is considered inferior to that made from tho 
bark of the preceding, ns it allows tlio ink to run unless sized, but 
tlio hark also affords a strong cordage material, aiul ropes made front 
it uro used in Nuini Tab Brandis, 386: Drury, If. P,, III., 86. 

Bcehtnerift nivea, II. el A. ; China-grass, Itheoa ; grown oxpa- 
rimentally in the Delira Diin and at Sahtminpur. Yields tho well- 
known rhooft fibre which is spooiully noticod hereafter. Brandis, 

m. 

Bcohmoria macrophylla, Don. — Gavgela; occurs oommon in tlio 
lower lulls up to 4,000 feet. B. plalyphyllay Don., is also very com¬ 
mon and is known as gavyehi ; both yield a fine fibre fit for twine. 
Dr. Jameson notes that B. lobata f under tlio nativo name ullah t is 
found in Kumaun and also yiolds n fibre. Brandis, 403. 

Girardinia heterophylla, Deonisno, tlio atm-Uchku of ICumaun 
ami bilbar of Simla, is a very common wood in tho forests along tlio 
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foot of tliti Ilim&laya and yields a lino, strong fihro much used for 
cord ago and twine, but cannot aland much moisture. 13 rand is, 
404. 

Villobrunea frutescens, Blnmo, tho pJnUar-patta, poi-dliaula 
uml kdgahi of Kiuuauu, is commonly mnl with along llio foot of tho 
liills nseoudiug to 5,000 foot. It occurs in tho neighbourhood of 
Nairn Till and Bhhn Till mid along lUo valley of tho fckrju and 
Ganges. It lias the itppouruuco of n small bainbu and grows (i-8 
foot, varying in the thickness of tho stem from tho aizo of a quill 
to that of tho thumb. It is cut down for u«o when tho seed is 
formed. Tlio bark or skin is then removed mid dried in tho sun 
for a foiv days j when quite dry it is boiled with wood-uaUoa for 
four or five hours and allowed to cool. When cold it is macerated 
with a mallet on a flab stone while cold water is applied and gradu¬ 
ally tho woody matter disappears, leaving a hue libre which is 
admirably adapted for Ashing linos and nets as well for its groat 
strength as for its power of resisting moisture. Brandis, 401). 

Maoutia Puya, AVedd.; the jnbja of KunmimmidNopftl,though 
sometimes known under tho same vernacular names as K fnUescvns, 
is common in tho lower hills and Bhiibar, ascending to 5,0110 foot. 

Debregeaaia bicolor, AYodd. ; the luxhh/nm of Ilu maun j is very 
common all over tlio lower hills nscomling as high as 7,000 foot and 
is particularly abundant in the ftiwiiliks. Lb yields a very strong 
cordage fihro. Brand is, 405. 

Memorials pentandra, Wbdd. j the jaiphed-jari of Garhw/d j is 
also somewhat common in the lower lulls and yields a useful cordage 
fibre. Drury, L<\ P., III., 210. Swotmilmm notions a largo nettlo 
as occurring in Gavhwal, from tho hark of which a fibre is obtained 
after only three days’ stooping by merely pooling off tho viml from 
one end to the other. Ho considered it to be in every way far 
superior to the fibre of hemp. Huddleston mentions tho jarkimd- 
■ tlu, htnd-ulu or kalra ns yielding a fibro from which sandals mid 
ropes are made in tho north of ICnmaim, ll grows 8-1) feet and 
tho stalks are about as thick as a mail’s lingor. They are gathered 
in tho cold season and, after boing stooped in water for a few days, 
yield a fibre by peeling from tho thick end in tho manner of hemp. 
Both theso notices probably rofor to G. hctcroplajlla> Deeaisne. 
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Artocarputfintegrifolia, Ijinn., (Jnck-tvpe) and A. Lakoocha , 
lloxb.j both yield u cordage (ibro from Lhoir bark. The former is 
but rarely noon in tho Jumuiiin division, and (.ho bark of the Jnttor is 
seldom used for Ibis purposes. 

Oannaliis flativa, Linn. ; C. huHra, Humph.; rju r-hlumtja 
{female plant), j)h\l-hhaiuja (inalo plant). Ail annual 3-14 font 
high according to soil and climate. Hoot white, fusiform, furnished 
with fibres. Skmi erect, bruiicbed, green, angular, covered all 
over with ail extremely lino but rough pubeseeneo. Tho stem 
is hollow within or only tilled with a soft pith, which is itself sur- 
1Jcmp rounded by it tender, brittle substance con¬ 

sisting childly of cellular tcrctnro with ji<>mo 
woody fibres, which is called tho ‘rood, 5 ‘boons/ and £ shovo’ 
of the liomp. Outside (his wo have tho thin bark composed of fibres 
ox tending in a parallel direction all along the stalk. Those fibres 
consist of delicate Uhrils, united together by cellular tissue and all 
covered by a thin membrane or cuticle. Found abundantly in tho 
Himalayan districts of tho NorUi-Westorn Provinces. Tho wild 
horn}) known as yaw'mi-blutnya, km-bhanya or jangli-bhanya, is of 
little use for fibrin 

The female plant yields seed for oil and the drugs ydnja (soo 
pago 755), charm, &o, Tho mule plant yields only fibre from which 
tho bhanyeta cloth of (hirlnviil is manufactured j also called kothla, 
bora, and ydiji } and the ropes {xd) for bridges. For Lho history of 
tho plant soo Hoyle (Fib, PL, 515) and Drury (L T . P., 10fi). Tho 
possibility of attaining success in the cultivation of hemp in these 
provinces was pointed out by Dr. .Roxburgh as curly us 1800, and 
on the cession of those provinces, skilled Duropoans wore sent to 
carry on oxporimonls in the Munulabnd and Gorakhpur districts. 
In Garb will and Kunmun its cultivation was oncourngod, and for 
many years lho Hast India Company procured a portion of its 
‘annual investment from the K-umtum hills in tho shape of hompd 
With tho abolition of tlio Company’s trado tho cultivation lan¬ 
guished and is now ontiroly dependent on the local demand, which, 
howovor, is by no moans small, 1 

’See 1 1‘sporfl j'Ognrdbifr Dio oiiUlvntlon of Jump in bulla/ Agra, 1S55 i Iio^le’s 
ITbroun Plants ol hull a, Lemlon, 1850, anil Drury's Useful Plante of Imlln, Madras, 
1858. 
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The following account of the cultivation in derived from Itiul- 
dlcsiou and Batten's notes. There are two varieties con mi on in 
Garhwal, the wild and Lite cultivated. Tlio former in practically 
useless either for fibre or tho drug, so wn ahull con lino our notice 
chiefly (o the latter, The cultivated variety in Utirhwul ls grown 
chiefly on high lands having a northern exposure in well-prepared 
and abundantly manured soil close to the village site. Occasionally 

freshly ohm red forest land gives n crop for 

Cultivation 1 . , , ... . , 

one year without any need lor nrtiiioml 
manure. Irrigation is never resorted in, nor is it needed if the soil 
be proporly prepared. The plant does not flourish below 3,000 foot, 
as the heat of the valleys is prejudicial to its growth, and it scorns 
to thrive host nfc olovutions of 4-7,000 feet. Tho mmmUiinourf 
region occupied in GarhwAl by tho Ihulhim, Lohbu, (Jluumdkot, 
Chanel pur, Dhnnpur and Dowalgarh purge nubs, 1ms tho greatest 
area under hump cultivation. Those pnrgtmus uve marked by lofty 
ranges, extensive forests and a fairly oven Lompomiuro, The 
northern parganahs bordering on the snowy range have no hemp 
cultivation whatsoever, and there is very little in the pargimas 
bordering on tho plains, so that it may bo said that the hemp- 
producing arou in GarhwAl lies between the Pindar on the north 
and tho southern NayAr on tho south and is bounded on the oust 
by tho western Rftniganga and on tho west by tho Ganges. Tho 
cultivation of tho plant as practised in this tract is ns follows. 
Tho ground, after being well cleared and prepared for the seed, 
is sown, iu tlio end of May or early in Juno, at tho rote of 
2G to 33 sors per Mat. 1 During the early growth of the plant tho 
ground is kept Free from weeds and tho young plants arc thinned, 
leaving a few inches botwoon each, mid until tho crop bus attained 
a good height, tho ground is kept froo from all rank vegetation, 
after which it attains a height of 12-14 foot and is cut in Boptum- 
beivNovombor. Thera are two classes of tlio cultivated plant, tho 
female and tho male. The latter is cut some 4-<> weeks earlier than 
tho former and yields a much slrongor and superior fibre. On the 
stalks being cut green, they avo dried for several days in tho sun 
by being piled against tho walls of tho tor raced fields until they 

!, TUu l(d is 40 aquara yards less than an nore, and tho seed used Jor it is 20-25 
pal/Hij , or (32-CG Hi. u.YOiKluj.;oiB. 
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become quite lu’own. The ('haras is extracted by nibbing tbo 
hands ovor the tops of the plant when the seed is ripe and is host 
in iho female plant. The exudation collected is scraped off tho 
hands ami made into rolls for aide. The loaves are also pounded 
for f/dnja and subzi. When the .stalks aro sufficiently dry they 
aro tied up into bundles and stooped for 15-1 (i days in tanks or 
running streams, being kept under water by stones laid upon thorn. 
When taken out, they are beaten with wooden mallets and then 
dried in Iho sun. The fibre is then pooled oil' from the thick end 
of Iho stalk to iho Lop, and after being again bouton and freed from 
impurities is lied up into hunks for sale and manufacture of sack¬ 
cloth for wear and for bags. For wear, tlio people simply fold the 
cloth around the shoulders and fasten it in front with an iron 
skewer, in tlio manner the inhabitants of (ho upper parganahs wear 
their blankets. Hemp-cloth is still tlio chief clothing fabric of tlio 
poorer classes in CSurluviil during the summer months. 

hi Kumnun, hemp is cultivated chiefly in Ohaugarkha, especially 
in pattis Laic ban pur, Durdn, lhmgor, and Buhun. There is also 
a considerable quantity grown in putti Baraun of tlio (fangoR par- 
ganahs, and in a few villages in pattis Assi-Uhatisi, Ueliyur, Mahr- 
yfiri, Ghimdos, Dhynniruu, and Malln Ohaukot. As in Garhwal there 
is much prejudice against growing the plant, and it is left almost 
entirely to the Do ms, the Uujpdts considering it degrading to them 
to ho styled “hemp-growers.” Bo much is this tlio case thattho 
phrase * tom yhar bfumy bona kola ’—‘may hemp bo sown in thy 
house’—is one of tho most common abusive imprecations. Still 
there are some dillbrmioos in tho obloquy attached to homp cultiva¬ 
tion, for whilst the Klmsiyns may, without loss of oasto, grow hemp 
and manufacture rope therefrom for house consumption, they must 
abandon tho manufacture of hempon sack-cloth to tho Doras, of 
whom the Koli, Bora and Agavi sootions possess almost an exclu¬ 
sive monopoly of homp-woaving. All tribes, howovor, onn traffic 
in tho soed and ropo, and oven in tho charas , without prejudice to 
their social position. 

In Kumnun tho sowing takes place from the middle of May to 
tho ond of Juno. In warm situations tho hemp is sown rather 
later, in order that tho boat and damp of tlio rains may cease 

103 
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"boforo tlio plant slmll lmve time to run into useless stalk nml excess¬ 
ive seed'. During July-August the ground ahout ilio plunls is 
hoed ami frosh earth is lumped up ahout the roots. The female 
plant ripens from about the middle of October lo the middle of 
November, and the male plant, Hint yields lbo more valuable fibre, 
somewhat earlier. In Kunmmi, tbn sitnalion of hemp-growing 
villages is rarely so high as in Oarliwfd, and a cold oliimilo, though 
preferred to that found at elevations below f),000 feet, is not consi¬ 
dered absolutely necessary. Tim favmiriio situation for the culti¬ 
vation of liomp in Tvunmuti is u cool, dry, upland ground with a 
good soil anil with facilities for manuring. Sites near the home¬ 
stead or close to cattle-sheds in tile pasturing grounds of the upper 
ranges tiro uonscrpionlly chosen for the abundance of manure. 
Hemp is supposed Lo exhaust (ho soil, and ibe wheat and hurley, 
■which arc commonly sown in .succession thereto, uro said Lo ho 
defective both in quality and qiumf.ily. 

AVlum Dr. IWthovfoi’d bold bin contract for the supply of hemp 
for tholfiast India Company’s investment, lm seems to lmve managed 
liia enterprise by making advances to the headmen of villages or 
fcho principal cultivators ; and should the cultivation of hemp over 
again becomo a commercial speculation, this would seem to bo tho 
best inothod for obtaining success. The produce of a bisi has been 
estimated at about throe seers ((lib.) of c/iams, four mounds 
(3201b.) of hemp (thro, unit 30-35 urn’s ((>0-7011>.) of sued, yield¬ 
ing about live sours (10lb.) of oil. In 1811, Llm Hbro was pro¬ 
duced for four rupees per mutual delivered at iho eultmiior's doors 
’or fivo rupees delivered at Kotdwhru or tlhilkiyu, and it would 
appear that now a price of from six to seven rupees por mannd of 
821b. would ensure a constant supply. In 1810, tho entire value of 
the hemp produce in Kunuum, including seed, fibre, and drug, was 
little more Hum Its. 1,000, and < lap lain Huddleston estimated tho 
total area under hemp in UarhwaS during l he sumo year as only 21)0 
iicros, yielding about forty tons of libro per annum ; hut there is 
ovory reason lo boliovo that tho outturn has since considerably 
increased in quantity, and a rough esiimnto would point to 780 acres 
‘under hemp in OnrliwriU alone in 1880. The seed is collected to 
be used as a vegetable food, for which purpose, indeed, it is chiefly 
cultivated in tho Sox and Sim pargunnhs, or lo be pressed for llio 
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extraction of hemp-oil or to ho dried and retained for seed. The 
chants or juicy ohhouco is collected for exportation, boing hardly, 
if at all, used in the hills. It now soils at from four to fivo rupees 
per scor, and is resold by the fanner of tho drug monopoly at eight 
rnpoerf per seer. The farm of chants in Kiimann alone during 1880- 
8 L was sold for jls. 3,357. The leaves, too, are dried and exported 
for use in the various preparations of bhang. Tho fibres, ns already 
noticed, tiro made into ropes or sack-cloth. In ICiunaau the sale 
of the untwisted fibres is more common than that of tho twiateil or 
manufactured si,nil*. In 1840, tho seed sold at about thvoo rupees 
por mamid, and is now worth about three to four rupees per maimd, 
and in sumo places where it is childly used for culinary purposes is 
even cheaper. The fibre where it was produced sold at from two to 
throe rupees per nuiuud in 184.0 and is now worth from throe and a 
half to four rupees it mauiid. Tho bhanyda or hemp-cloth is made 
up into sheets for weaving or into hollas or sucks, and tho finer sorts 
into thailix or bags for currying Hour and lime. A large sack-cloth 
ling cost lmt six nmias at Alniom in 1840 and is now worth twolvo 
annas. Bags of a smaller size cost about two rupees por dozen in 
1840 and are now proportionately more expansive. The produco is 
so small and tho demand for bugs for sending potatoes to tho plains 
so great that these .sucks are yearly advancing in prico, and a consi¬ 
derable trade in them exists ufe Ilfiimiagnr and ICo fed warn. 

Mr. iT. IT. Bai fen, in one of his reports, gives tho following opi¬ 
nion on the prospects of homp cultivation in Kumatm :— 1{ 1C 
a large demand for hemp, the produce of thoso mountains, wore to 
arise and it wore to become generally known that capital to a 
Prospects of the hemp considerable amount was ready to bo ox- 
i mins try. pended for the purpose of procuring Llie 

article, n very grant increase of hemp cultivation might bo expected 
even in Kumniiu Proper, but especially from tho Cimugarkhn par- 
gunali. If European capital should horcaflor bo employed in 
increasing the growth of the excellent hemp existing in ibis 
province, X .should certainly recommend that tho moans first used 
for tho purpose should bo un outlay of money in advances to 
and purchases from the present growers and manufacturers, rather 
than in the attempt on tho part of any enterprising individuals to 
procure laud and grow hemp for thorns oIyos. Notwithstanding 
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their prqjiuUeos, I think lluit (ho OMimpIo of llioir no ip; hi tours, 
if tlio latter nllaiiiod to any fair degree of prosperity from tlio 
inci’oaso of trade, would soon ho followed hy many villagers 
throughout Kummm, who now arc indill’oront to or despise their 
advantageous situation for the growth of hemp, and large, tracts of 
land now waste would ho brought under cultivation. There are nol 
in Kumann, as in Unrhwal, many waste villages still left unowned 
and unclaimed j and from what Z have seen of (ho olmruelor of tlio 
people in Kummin 1’roper, I think Shut any stranger who slumhl 
purchase or rent laud within tin* houiniary of a village, for (ho 
purpose above iiulicnlnd, would ho ipiilo as liable to litigation, 
inconvonieneo with his neighbours, mid prejudices against his 
position, as in any parL of India, however populous in compari¬ 
son. In llm ease of advances and purchases un the contrary, tlio 
transactions of wipiitdisls would ho confined to simple eonimols, of 
a nature to which, if found necessary, the. law is open at, u cheaper 
cost, and under simpler forms, limn in most other parts of (ho 
countryCaptain (now >Siv Henry) Ihnnsny, in a report on the 
same yubjocl, writes l would nol advocate (ho system of 
making advances to individual cultivators: it is not iinpvolmhlo that 
some ill-disposed persons might create a suspicion (hat Oovornment 
in tended evil instead of good and actually produce the oiled of 
making those who now grow hemp disoonlimio its cultivation for 
u time j the host phvn l think would ho to enter into engagements 
with respectable wuniudars for largo (pumtition uud allow these 
contractors to make their own armiigemonls. Tim mil Li valors nro 
quite equal to taking cure of themselves in such dealings.” 

Ilomp is also grown in tho northern purganuhs of Nopal, and the 
mode of cultivation there is thus described by Mr. 1). 7T. Hodgson:— 


(i The sood ia sown from March to April, Dump soils, comprising 


OuUivnUou in Nep&i. 


black earth, are lilted for Ibis crop. Before 
ploughing tho hold, sulUcient mnmiro is 


to ho sprinkled ovor it, then completing the work of tho plough, 
tho seeds arc to he sprinkled, and having broken the clods 
into dust, tho Held is to ho made even. Al seven or eight 
days after sowing the seeds tho plants como up, but their 
rapidity of growth and their sizo and strength depend on (lie 
abundance of the rains or artificial watering. If tho plants ho 
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veiy thick, they must bo thinned, so as to stand llirco inches dis¬ 
tance from each other. They (lower and fruit in Siiwan (July), 
and at the beginning of Bluidon (August) are in their full growth ; 
but while yet succulent and in (lower they are to bo cut,, with Iho 
exception of some seed plants, which aro not to bo gathered until 
October, ft is the bark of the young hut full-grown or Saw an 
plants (which is soft) that is used for making bhanyela. That of 
the old or Oelohor plants is lull’d and not suitable for manufacture. 
After Llio plants have been cut off at the ground, they must ho 
placed in the sun for eight or toil days, or until they bo dried suffi¬ 
ciently. They must then lie steeped in water for three days, and 
on the fourth day (ho plants must bo taken out of the water and 
peeled. The poolings are to bn washed and pub in the sun; and 
when (piito dried, they are ready for manipulation. Thoy aro then 
to be torn into thin threads with tho nails of Iho hands; next twisted 
with a spinning-wheel (likuli), uud whon the threads are thus pre¬ 
pared, they are to bo boiled with ashes of wood and water in a pot 
for lour hours, anil to be washed again for tho purpose of whiten¬ 
ing. This is tho way of preparing hhangda throad, out of which 
suck-cloth is woven. One nubia (half a kachcha scr) of seed is 
sufficient for a rophd of land (one-fifth of a bitchhdhi Ugha or 605 
square yards), which produces ton or twelve loads of bhang. 
Hemp grows equally avoIL on slopes and tints, and near tho lops 
us well as on tho sides of tho mountains, if not too low. Bui 
a moist rich soil is indispensable. Tho plant attains to a height 
of oight to ten foot, and should bo cut wlion tho flower is 
falling and tho seed, forming." For an account of its cultivation 
in other countries, see Roylo (Fib. Pl. t 388). 

Hemp prepared for tho Jhiropoan market should have the fibres 
laid parallel to each other and then bo simply tied near the thicker 
end so us to form heads like tho Petersburg!! liomp, not twisted, 
pHiiUwl and Lied, us is Lho custom in our lulls. The HimAIayan 
hemps show strength, divisibility, fineness and softness of fibro¬ 
in fact all tho essentially good qualities which a fibro should 

possess. 

Ohamcerops ’.Martiana, Wall,, lh 0 jhangm, jager, and MUl of 
Kuniaun, oooura on Bhalkol, ThAil, Diraj, and in lho valley ot tho 
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Sarju, Tho fibre i.s used for eordngo and tho leaves for mats and 
baskets. Brandis, 54f>. 

Calamus Rotang’, Linn.—H uIIim — bd; occurs abundantly in tho 
]3ajatom Diin, in placid in tho Wiwnlik tract and along llio on Lor hills 
eastwards. Ifc yields the common rattan so much used in uphols¬ 
tery and for basket, work. Brandis does not, consider C. Ijoi/lcunuit, 
Griffith, us distinct. This species has also its western liniiL in llio 
Dehrn Dun and is known under tho same vernacular name ami 
used for tho same purposes. About fifty bullock-loads arc exported 
every year from llio Ivunumn forest division. Brandis, 550. 

Typha angustifolia, Linn,} Yur. clcphanlim, Itoxh.— Horn. 
This species occurs throughout Iho Norlh-\Vbsfcorii Provinces and 
Ondh, ascending tho hills in llio Kfili valley, and indeed in most 
of the valleys bordering on the plain*. U is tho rcri of Hie upper 
districts, and the variety nlqrfin/ilina is the pndfri nr 2>uten of 
tho lulls. Tho loaves arc much used in the manufacture of soft 
malting, and from Kumuun alone about twenty bullock-loads of tho 
raw material and 3,500 pieces of tho limiting are exported every 
year. V. lalifolia > Linn., is called patera in Bijnor and kandu-ieht 
in Garbwfd, and tho leaves avo largely employed in tho muniifuc- 
tiiro of a ooarso mailing called horiyu, of which some !)0() maunds 
uro annually exported from Kuniuim, In fact tlieso two species 
afford the chief matting materials in common use. I am not aware 
that tho leaves have over boou used for other purposes. Roxburgh, 
648 Drury, 1L lb, ill., 485s 

Armido Karkfl, Itoxb., tho hirht and nal of llio Kn matin 
Bhfibar, is of common occurronoo inmiilablelocalities, /(. {Phvag- 
mites) ttoxburyhii, Kuntlu, is tho hichhra of Gurhwul and tho khaila 
and khailmoa of tho Kunuum Bhubar, ascending up to 3,500 loot 
in tho valleys. A. ncpalmsis is tho nal, nal-lura, and tol-ml , 
eommon in llio Bluihar ami found at Bilim Tub All those are 
sent to tho plains under tho generic name 1 nal ’ and avo applied 
to cane-work in chairs, malting and similar uses, and the fibre of the 
flower-stalks is manufactured into rope. About 220 bullock-loads are 
yearly oxportod from tho Kunuum forest division, Roxburgh, 117, 

Saccharum Munja, Itoxb.— Mwija. . The upper half of tho culm 
is known ns sirki-mwija or sir hi; the lower half ns sentha or sarpal; 
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the Made t^virftod and beaten yields the strong cordage known as 
viitnj ; tlio tufty halves tiro cal led unrkira to wink Jtuvilwur. 
abounds along the luniks of rivers and in sandy places and generally 
along the huso of tho lulls from the Jumna lo the Slink ami up tho 
valleys to <1,500 foot. The fibre is made from the sheathing leaves 
of tlio culm and forms Dm malm-ial from which tlm janeo or nauri- 
fieiul thread of tlio Hindus is made. JUnnj is commonly employed as 
a tow-rope from possessing great elasticity and strength, with a power 
of resisting moisture common lo lew other fibres. It is also used for 
the rigging of 1 mats, the holknus of ook, chairs, and fools Look, mat¬ 
ting, in the miinufuetuvo of coarse paper, niul as a string for fusioning 
the biunbu framework for the roofs of houses, and indeed for all eom- 
mon purposes in overy district. Tim sir/a. i,s mod for thatching, n 
covering or pawlin for curls, and for chairs and the liko. Under 
tlio mimes bind and mxinj a considerable amount of tlio various 
products of this grass are sent to the plains. The returns for four 
years from Kumauii give an average export of 1,(100 Imllook-loads 
of Iho immimuliuiluved article anil about 75 miuinik of the rope. 
Drury, F. l\, til., 051. 

Saccharum spontanextm, Linn., is the hash, jasha or jh/msJi 
of Kumaun, acoording to Madden. It occurs commonly in tho 
Bhlilmr and lower hills and is found noar Almora, where its long- 
rooting mu ronli are snlwlihitod for tho kasha grass in religious 
ceremonies hy thn local Brahmans. Tlio loaves yield a thatching 
grass and malting material and a fihro useful for string for common 
purposes. Roxburgh, 7!). Kiw/roslis cynomroidcs uudor 'ho names 
(Ubh and hum is used in tlio religious ooronionies of tho Hindus. 

Saccharum fuseum, Jhixb., is a common rood of iho BMbnr, 
whore it is known as UU, neja (grass), and mora; iL is tho Hlik of 
the plains. The culms are used in tlio manufaoturo of screens and 
pens, The average annual export of this rood from Kumaun 
amounts to over 800 bullock-loads. Drury, F. P., III., 653 : 
Roxburgh, 79. 

Baccliarum Bara, Itoxh,, is tho aarhnr or sank of tho sub¬ 
montane tract, where it is very common. This reed is also used as 
a mulling material and for chairs and tho liko, but tlio fibre is 
inferior to that of S. Mvnja, with which it is often confounded. 
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Jt is Mid, however, to l»o employed »h u tow-line in Mirxnpur, and 
must therefore possess tenacity ami strength. Roxburgh, 82. 

Eriapliorum comosum, Wall., Srirpus comma, 1 toxin; hdlmr, 
bab , bdbiln, and at Almoru pan-hubigo , only found in tho Siwuliks 
and in low hot localities in fclio interior on huso and stoop slopes. 

It forms but a small portion of the fibre exported to the plains 
as Mbar or hhdbar grass. The jhi’dti or rope bridges croc tod 
where mvgas or plunked bridges cannot bo nmdo aro chiafiy formed 
of this fibre inKuniaim. They aro safe for men and slump and 
last about a year, when the ropes require renewal. The ehhinkus 
or bridges of a single cable bearing a transverse scat are sometimes 
made from it, and it is also extensively used in rafting timber. 
The principal portion of iho bribin' grass of commerce is derived 
from tho Spodiopogoa anyudifolim, Trim Drury, l'\ 1\, HI., 
580. 

Oyperus tegetum, Ttoxln; Papyrus pavgom, Decs ; motha; 
grows wild and is also cultivated on tho edges of inundated fields 
for tho siiko of its culms, which form an excel lent material for 
matting, Tho cnbns whilst greon are split into three or four pieces, 
which, in drying, contract so much ns to bring the margins into 
contact, in which stalo they nvo woven into mats and thus show 
nearly a similar surface on both sides. C, rotundas, hinn,, also 
known as motha, is applied to similar uses in a lesser degree. 
Roxburgh; 88, 70. 

Imperata arundinacea, Cyril!,, is the shiro of tho BImbar and 
low or hills, ascending to 7,500 feet. The culms two used for tho 
same purpose as those of intinj, and Iho leaves for thatching and 
matting. Drury, If. V., Til., 852. 

Antkistiria anmdin&cea, Roxb., is tho ulu, nUah } htnyur and 
kandum of tho Bhftbar and affords tho samo products as tho pre¬ 
ceding. Drury, 1. o,, 650. 

Anattoipm muricatum, Ronuv., is tho gandar of ilio sub¬ 
montane tract. Tho roots aro commonly known ns has or h/tns and 
tho culms ns sink, Tho liittor nro oxporlod from lCunmim with tho 
sirki of tho intfaj under tho samo namo and tiro used for Lite same 
purposes. Tho roots aro exported for making tatties, dyers’ brushes, 
and fans, Drury, l. c. } 6 dd. 
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Spodiopogon angustifolius Trim; Ambopoyon involutus , Stolid.; 
ilio Inibar of the tract from the Jmnna to the Siirda, l)r. J. L. Stowarfc 
wrilos :—‘‘This grass, which is 'Abundant in the Gurhwiil Himalaya, 
mid occasional on the skirls of tho Siw:Yliks, appears to furnish 
almost all ilio mulerial called hahar so largely used for string in 
those purls (Bijnor). Botanists from Wallioh and Hoyle downwards 
have staled this to be the produce of Eriophorum comosum, of which, 
however, only a very small proportion of that brought to tho plains 
consists. Dr. Brandis first drew my attention lo llm probability of 
the ordinary belief being erroneous, and subsequent inquiry has 
shown the ease to lie us above stated. The string is very course but 
strong, and, although there is great was to in the manufacturo, exceed¬ 
ingly (, heap. It is well adapted for heat-ropes, tho rope-work of 
bedsteads and other ordinary purposes. Possibly tho bdbeir may 
come into play as a paper material; at least it is worth ilio trial, ami 
probably larger quantities of tho raw article could be got than of 
any other fibre in this purl of tho Himalaya.” (JT. Agri.-IIorfc. 
Oul., kill, 2911). The raw material is procurable for about eight 
minus per mu nod and tho fibre at four times that price. About 20,000 
bullock-loads tiro yearly exported from tho Kumuun forest divi¬ 
sion. 

Cymbopogon laniger, Deaf.; Ancbopoyon Iwarancusa , Roxb.j 
is known variously as mirii/a, bdn, ganyuli, ddb, and piny a iii 
the Hiibmonbiuo trad, U ascends tho hills up to 5,000 foot at 
Almora and is found along UinSnrju ns far as Bngoswnr ; Uoworing 
in April. The culms uro exported with those of tho mom for 
similar purposes, and the loaves nro used for thatching and coarse 
matting. Tho culms and leaves of 0, Martini, Bluueo, arc applied 
io similar uses. Roxburgh, 92, 

Bambus.—Tho genera included under tho common name bn minis 
are sulliuionlly numerous and important to deserve special notice 
hero in connection with their use as a half-stuff for paper-making. 
Hollowing the arrangement of Brandis, wo shall briefly refer to 
ouch in the order given by him in his 1 Forest Flora 5 ,’— 

1. A rmulinaria falcai<t ) H ocs —NiwjdL Madden notes that the 
people of tho Di'uipur pnrgaiia in Knniaun enumerate no loss than 
eight kinds of nitty dla or ringdl ns it is pronounced in Garhw&I, 

102 
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v iz,. — tltam, uthom, hutino, imdimjo, jhimro of jluhn/rn, dro-nini/dhi, 
(jorninijdla, and dom-ninydhu Tho lust is probably tlio turn mum or 
Wi-nhujdlo found abundantly along ihudngnr ratin', ami, likn tho 
jhtonro, in much request for pons. Dr. Ifuleonnv referred it to I.Jio 
gomis Thamnocalamm, Tlio l/iam is .said to ho (ho largest of flic 
wliolo and is semi down to Lhu plains lor liuhka pipe's. Tins dec- 
nbifjdla is tlio A. ulUlisnimu of Mdgoworih, and occurs in great 
abundance in tlvo snowy range, especially in the upper valley of tlm 
Pindar. It nHords excellent imilorhd lor mailing, baskets, fishing- 
rods and tho like. Tlio tjor-vhujiila is the tjvl of Misalir, with 
their culms eighteen feet high, occurring in dense clumps of a 
hundred or more each. Brandis (p. 502) gives to .-I. jhlratu u range 
of '1,500-10,000 foot, ascending to 12,(100 fool, from Hie iiuvi (o 
Nopal, abundant in places, gregarious, often forming underwood in 
moist forests of Aides Smil/dunn, A, 1 1 'Minna, and Q/tnwtn mac- 
cmyi/olla, it dowers in May and tho seeds ripen in Aligns!. 

2. TkaihhocalumUN .sputhijlorun, hi intro— HitxjAl, 

This is probably the &bli-nhi*ft<fa of lho preceding notice, oeeur- 
ing in ITinpur, It is vocovdiM from Deohan in duimsiir, Ih'ulaioli 
in Crnrlnvid, and Kmnaim at olovatioiis ft,000-11,000 feet, 7\ IAd- 
enneri, Houk. /., is also recorded from the Madhuri pass in Kuauum. 
Hue Brandis, p. 5tf.\ 

3. Dendrocfxhwius strict it*, Net's.— -Jldnu. 

To this species belongs tho great muss of ilm hainhns exported 
as minor forest produce from the dunum (o (ho jSi'mla, For llio 
CfavluvtU forests, Hr. J. Ii. SUwvarl, gives the foil owing ohissiiieaiion 
of cut hambus, beginning with tlio least vnlimhle • 

1. Ckhanrjil , (c/thmcjtt, K.), long und ihin, used for roofing 
purposes. 

2. Lathi or hUMi-Mr (UU/udni/ia, K.), thicker, shorter,solid, Ibi 
walking-sticks aud clubs. 

3 Balu, similar, hut tliiekor, fur sides of cnls. 

4. . Kanemm (komlw,, 1C.), between the hist (wo [ n (hickmw, 
but chiefly used fob roofing purposes. 

5. Somicha ( mrdinchu, 1C.), much thicker, shorter, hollow; also 
used for roofing purposes. 

G. Oashtlluy siiuiluv, hut much longer. 
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7, Bht'Wfi ( hn/mifa , K.), IliuskoKt of all ami lass hollow, vised for 
tout niul it only polos, Boo (hrllinr Brandis, p. 569. 

Btunbns term Iho most impovluitl portion ot‘ the minor forest 
produce of all tho forest divisions mid ono that inerensoH in 
value every your, hut it is to tho materials for hulf-shilF in 
paper-making which Ihoy a (lord that wo wish to invito attention 
hero, and for this purpose will rofor to a paper 1 hy Mr. d, Tioutlodgo 
oii tlm subject. Til his opening paragraph, lie writes :—“ Of 
all tho fibre-yielding plants known to botanical science thorn 
is not one so well enhmlnLod to nmol, the pressing requirements 
of tlio paper-trade us 'bumbo,’ Imlh as regards facility and 
economy of production as well as (lie quality of tho 'paper- 
stock ’ which can ho mamifactnred therefrom. (frown under 
favourable conditions of olinmio and soil there is no plant which 
will give so heavy a crop of available fibre to tho aero and no 
plant that requires so littlo euro for its cultivation and con I muons 
production.” .Attempts have been made in England to obtain 
from Llio hanihu a hatf-slulF or pulp for paper manufacture, hut 
these have failed chiefly from using the plant whon if had attain¬ 
ed to some degree of maturity mid tho fibre had become oxLroinoly 
dense and the external skin hard and sill cions, In this stnto tho 
processes for softening the material ami converting if into pulp hy 
long-continued boiling or digesting iii very strong solutions of caus¬ 
tic alkali at a high temperature wore troublesome, expensive, mid 
dangerous. Mr. Uoutledge would therefore take tho young plant, 
and by a system of eloso plantations well watered and systematical¬ 
ly cropped ensure successive growths available for preparation into 
stock. Uis estimate is as follows:— l< Allowing 208 1'oeL square 
to represent one novo divided into jlwolvo beds each 06 x 36 foot 
with twelve paths !)<>' X 8'8" wido and ono intersecting road 208' 
x Hi'wide, leaven a space for planting equal to 2,196 foot, or 
29,952 fool in the twelve bods j allowing tho stoma to ho 2 foot 
apart and (say) only 12 fool high, we havo 7,488 stems, which at 
1 2lb each will yield 40 tons to the acre.” Assuming that those 
40 inns of greon h terns will lose 76 per coni, of moisture in drying, 
we havo 10 tons of dry atoms to the acre, which will yield 60 por 

»ljEimboo considered ow a p(vper lu a J dug material, l»y T. lluutlcilgo: London, 
1Q7G. 
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cent., or six tons of unbleached fibrous pupor-stoek laded up in 
merchantable condition. Tb in umiootwMiry bo out,or into Mr. 
Boutlerigo’s system of treating tho bumtm for the numufmdmn of 
pupur-stock, our object being merely to si vow Unit u practical papor- 
innkor considers it possible to turn tho preparation of biunlm fibre 
Into a profitable commercial .speculation. No tiring 1ms yet boon 
Attempted in this direction in India. 

WOODS. 

Tlio timbor-produdug troos of the Himalaya of these pro¬ 
vinces arc sufficiently described in the admirable work of Dr. 
Brandis on the floY&tt Flowi of iYoW/i-I IVat ci nd Omlnil finliu f to 
which the reader must ho referred for 
fhiw.i iidescriptions of tliuso tarns noticed hereafter 
mid of those wliinli do not claim a reference in u work like 
the present one. Tho forests themselves will be enumerated in tlm 
succeeding chapter, and horn wo shall only relnr generally to their 
move valuable timber-products. The forests below I,ho hills tvud 
those clothing the outer spurs con lain ,w<7, mVm, hbi, and trees belong¬ 
ing to tho genera AmHa TmninnHa , Anoi/eimms , Atlbui % and *S7r/>/(c« 
yynCf besides the grasses popularly known as bumbus, all of which 
uro of the first importance for house-1 miltling, furniture, iigrienltu- 
ral implements and bouts building. From them is derived tho 
greater portion of tho vovouuo in the State forests, and omitting 
them, thoro would bo little of any practical value to record. In 
the upper hills, Live conifers clothe almost every ridge and valley 
within the zone of arboreous vegetation, and with oaks and rhodo¬ 
dendrons, tho box, maple and birch afford, if proper precautions bo 
observed, an inexhaustible supply of every clans of wood equal in 
quality to that procurable in Iflnropo. Tho /nil of the submontane 
tract and fclio cedar of tho hills arc hold in tlio highest esteem and 
have been much worked in all easily accessible forests, but there are 
other trees that alfovcl a timber equally suitable for most of tlm pur¬ 
poses to which tho former are now applied. Tho Inikli, sm'u, hahhi, 
aud //mam of tho submontane tract and some of tho oaks, the pine, 
spruoo and fir of tho hills give very valuable timber fit for every¬ 
thing except, perhaps railway-sleepers, and it will bo necessary, 
should the existing demand continue, to call on tho reserve of these 
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ti'oos lo supply nil common wants. This cun host ho done by rais¬ 
ing tho duty on tho moi'o valuable timhor, rind tho sooner a move¬ 
ment of this so t is made, the hotter it will ho for the futnro of tho 
sal ami i IcodiU' forests, which now require rest end care. Berninis 
have already boon subici outly described on a previous pngo (p. 809) , 
and it will not he necessary to notice them further hero. We shall, 
therefore, restrict ourselves to a brief description of the most impor¬ 
tant trees in tho forests of tho subinontuno Lroct and of tlm coni¬ 
fers, oaks, and a few other timber trees in the hills. All of iheso 
have an ascertained value and arc the chief sourcos of tho timber 
supply for the plains. 

Shore a robusta, Guuln.— Billy kamluv, sdkhu (plains). Brandis, 
28 : Hook., X., 300. Tho fidl occurs along the foot of the hills from 
tho dumna to the Buvdu and also in tho Duns. It ascends tho hills 
in places to 3,000 feet and is found in tho valleys Lo a great dis¬ 
tance inland, notably along tho Barju and Itumgnnga. It is tho 
most valuable and most sought uflor of all the timhor trees of tho 
submontane forests and from thno immemorial has boon exported 
to tho plains. It is usually tho characteristic Iroo of the tracts 
which it affects, and though other trees occur, tho sal predominates. 
In the LYitli Thin and othor places whore pure adl forests exist and 
thrive, tho soil is usually composed of alluvial deposits, and drift in 
tho valleys and plateaus and sandstone or conglomerate interspersed 
with bine shale on the ridges. Brandis no Los that tho climatic con¬ 
ditions favourable) Lo its growth are u rainfall of d0-100 inches and a 
mean teinperaturo during tho four seasons within tho following 
limits:—cold-season, 50-70°: hot season 77-85°: rniuy season, 
80-88°; autumn, 7-1-77°, The sftt grows, ns a ruin, Lo a height 
of GO to 90 feet willi clear atoms 30-40 foot long and G-8 feet in 
girth, 1/Wihor oast; under Nepal it attains much larger proportions 
and measurements are recorded of trees 100-150 foot in height 
and 20-25 in foot girth. Captain Wood has ostimalod tho growth 
to ho on an average (in Iho Oudh forests) 54 feofc in 55 years and 
72 foot in 95 years. Tho wood is reddish coloured, coarse-grained) 
ovon-fibred, hard, strong, tough, and so hqavy that it cannot ho 
transported hy water without tho aid of boats. Tlio average weight 
of a cubic foot is 5U-G01b.—with variations 40-GDlh.—and its specific 
gravity is over 1,000. Tho transverse strength ns ascertained 
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from numerous experiments varies from (50!) In U72. Baker found 
that a six-feet bur, l wo inches square, 1woke at 12381b., and Brandis 
also records n number ofexperiments. 

Cedrela To on a, ltox'b.— Tun, him. Urn mi in, 72, Tho (An in 
noL now very common west ol‘ the ltnmgungu except in tin? low 
moist valleys loading into the LYitli Don uml in purls of (1m onsl- 
evuDolmi L)mi, and oven to the east ol‘ that river dm reserves have 
boon denuded of most of tlm mature Irens. Tim l,tin utbihis a height 
of 00-70 foot, with n girth of (>-]() foot. Tim hotirtwuud is 
close-grained, hard, capable ofluking a high polish like mahogany, 
and when properly Hoasuno.d is deservedly known ns an excellent 
furnituro wood. A cubic foot weighs 2U-3tilb, and dm oo-efliuienl 
of transverse strength ranges from d20-fXi{). In ono of Baker's 
experiments, a six-foot Imv, two inches square, hvoko at W!0U>. 
Stewart notes the interesting fact that in dm small family to wliioh 
dm h'm belongs thorn aro four other valmthio timber-trees, only 
ono of which, dm mahogany {Swidvivut Alahwjani), is extra-1 ml inn. 
Tim othors aro Batin-wood (Oliloro.vi/lon Sioidcnin } D. (',) ; rolniim 
(Sioieleniu felmfuga, Iluxh.), and (Jhittugong wood (Ohirkrnma 
lahulavix , A, Juhh.), all of which aro indigenous in Southern India 
and the lust also in JO astern Bengal. Tim Ithi ranks ns a lirst-eiass 
timber in tho forest tariff. The wood of C. srrrnlu, Hoyle (Bran¬ 
dis, 7.3) the data of Knimum and ‘ lmstard-toon J of hlurapouus, is 
of a lighter colour than that of tho true lun uml is used in Urn hills 
for housednnld'mg and the like. 

Schleicher a tvijuga, Willd.— Gomm, ymmm f koanm. Bran¬ 
dis, 105. This tree occurs in tho Biwhlik traols and Dims, ascend¬ 
ing the valleys to 3,000 loot. If atiains a height of (10-70 foot 
and a girth of 5-0 foot. The wood is reddish brown, close-grained, 
tough, hard and heavy, uml weighs I»(j-70Ui. to tho cubic loot, 
It is much used for Urn crushers (c/nbvm) for oil and sugarcane 
mills, pestles, rollers, agricultural implements and carls, uml all 
work in which toughness and strength are desirable. • 

Dadbergia Sissoo, Itoxb .—Skis ham, sissa. Brandis, MU : 
Hooker, II., 231. The aisu occurs throughout the submontane 
tract and Duns in moisL placos on the banks of streams and on 
islands in the rivers. It attains a lioight of 4.0-G0 feet, with a 
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girth of 6 , and in very rare eases up to 12 loot. Tho sap-wood in 
jjolit coloured nml tho heart-wood is of a dooj> brown colour, clo^o- 
trvuiiicd, Imrd mid capable of Laldn^ n high polish. A cubic fool, of 
seasoned wood weighs *15-5011*., of unseasoned wood (3*1-701 li. 
The oo-etfioioiil of transverse slrenglli ranges from 700 io 900, be¬ 
ing superior lo nearly all other woods. A six-feet bar, two inches 
square, broke til i, 1041b. in one of Baker’s experiments. Sim is 
useful for all work requiring strength and elasticity, and is much 
employed for furniture, house-building, boat-building, earls, beds, 
saddle-frames, and agricultural implements. If is considered a 
lirst-olass wood in the forest tariff. 

Ougeinia dalbergioicles, Benth.j /folbayiu Ooyeinmxisy Box-]*. 
—Sdndan, a lunan, vhiindan. Brandis, 1L0 : llookor, II., 161. It 
occurs chiefly in Ilm valleys of the outer lulls, ascending to 5,000 
lent and attains a height of 40-50 fool, with a girth of 8-5 feet 
and occasionally 7-8 fuel. The, wood is close-grained, hard, 
strong, tough, and very durable, A cubic foot weighs 57-titllli., 
ami it is much valued for wheels, ploughs, furniture and indoor 
household work. JT is one of the lirsl-class limbers in tho forest 
tariff. 

Acacia Oatechu, Willd.j Mimosa Catechu, Linn., M. Sundva, 
Itoxh.— Khaii'. Brandis, 186. Tho khair ocours along tho sab- 
montano tract and in the Dims, ascending the vaHoys to .1,006 foot. 
If has been much worked for the extraction of hath, and in tho 
more accessible funds low largo frees remain. If attains a height 
of 80-10 loot, wilh a girth of 4-6 feet and occasionally 8-10 
foot. The heart-wood is of a deep rod colour, close-grained, hard, 
tough, elnslie and heavy. It is admirably sidled for crushers 
(c/nimn) for oil and sugarcane mills, mid for this purpose yields 
only lo l lie tamarind. It is also largely used for axles, pestles, pins, 
plough-shares, cotton-rollers, wheels, bows, spear-handles and the 
like, and is one of tho most vakmblo of ilio soeoiid-eJass woods. Its 
product, hath, has been noticed elsewhere (p. 775). 

Torminalia tomentosa, W. cl A.j T. cremdata and coriacca , 
W. ct A .5 Pcnluplcva crmuhUa , coriacca , and tomentosa , Itoxh.— 
Sain, dsin, asain, sdj. Brandis, 225. This treo is common in tho 
submontane tract and tho Dims, attaining a height of 80-100 foot, 
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with a girth of 8-10 font, Tho heart-wood is dark-brown, tough, 
strong, elastic, ami very durable. A cubic foul cif seasoned wood 
Tvciglw (101b, varying (ram 50-70LI). Tim ou-oilioinnl of tnmsvorso 
strength is 8(K)j varying from 501-1,104. In ono ol linker y 
experiments a bar six fed long and two inches sijuavo broke at 
9031b, It is used for indoor bonsehold work, carriage shafts, 
agricultural implements, rice-pestles wu! boat-building, and is ono 
of llio best of the second-class woods now coming inLu general use. 

Teminalia Ohebula, Holst.— Tlm\ hamra. Brandis, 228. This 
tree occurs in the fcUwiilik Lrnct uud outer lulls tisooiiding to 5,000 
foot and along tho hot vnllayH in tho interior. It attains a height 
of (>0-80 feet and a girth of 5-10 feet, A cubic foot of seasoned 
wood weighs 5 I-b‘0lb, Tlio timber is of a brownish colour, close- 
grained, heavy, capable of taking ft high polish and fairly durable. 
It is used for furniture, indoor household work, and agricultural 
implements. T, hrferim, Iloxb., the faihvra of Urn suhmoulimo 
tract, yields an inferior wood, of little value, though used for 
planks. 

AnogeisaUB latifolia, Wall., Conocavpm hitifolkiy Eoxh.— J)hau~ 
rif b&kli , dhdwa. Brandis, 227. This handsome tree is common 
over alt the suhmontano tract and is found in llehm Ihin, imparting 
a fine coppor Lint to the foliage of fclm forests in winter. It attains 
a height of 00-70 feet, with a girth of 0-0 feat. Tho timber is 
close-grained, of a brown colour, hard, Lough, mid clastic., A ouhio 
foot of tho seasoned wood weighs 57-filUb, and of tho unseasoned 
wood 75-8011). Tlio co-ofiiciont of trails verso strongtli, according 
to Skinner, is 1,220, hut is placed much lower liy others. J'Vom 
its elasticity, the bdJcli variety is especially fitted for cart-poles, 
axles, axe-handles and tho like, and it is gradually coming into 
grout demand ns iho prices of tho superior limbers have risen. It 
is well fitted for all liouso-lmildhig and agricultural purposes, 
though said to bo not very durable when exposed to moisture, Tho 
bark of tho hdjdi variety appears to be of a lighter colour than that 
of tho dlmiri variety, while tho loaves arc smaller and it grows to a 
greater height. 

Adin& cordifolilt, H. /. cl Bonth.j JZ dueled cordifolia , Eoxh.— 
ZIqMu* Brandis, 263. Tho hahlu occurs abundantly in tho open 
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plain along the fool of the liilI h from the. Burda to the llamganga 
and less commonly westwards through llio Dohra Ddn to iho Jam - 
im. It ascends ilio valleys Lo ft,000 foot. It is not gregarious and 
is remarkable for iis trunk being often huttrossod like Unit of fclio 
annul. Trees 00-100 feet higli and with a girth of 10-18 feet 
are not uncommon in the Uhubar. The average weight per cubic 
foot is 4211)., varying 8(1*8-4911). The eo-eJliciont of transverse 
strength is about 700. The wood is yellow, smooth fibred and 
fine-grained and is fairly durable. ft seasons well, works easily 
and takes a fine polish, and is suitable for turnery, though some¬ 
times apt to warp mid crack, ft is now much used for indoor 
household work, planks, boxes, the keels of boats, combs, writing- 
table is, gun-stocks, ami agricultural implements. 

Stephogyne parvlfolia, Korth.j Naudeu parrifolia, Roxb.— 
Kuim, kangai, pltnhhi, Brandis, 21)2. This tree is gregarious, 
though occasionally met solitary in llio open plain. It grows to a 
height of 50-00 feet, (hough specimens of 80 feet have been 
roeorded and the average girth is 0-7 feet. The weight of a cubic 
fooL of sea sound timber is 35-471L., of green timber 541b,, and the 
co-ofiieionl of transverse strength is 580-083. The timber is 
durable if not opposed to moisluro and is applied to the sniuo 
purposes as the preceding. This and all other woods of ilio sub¬ 
montane forests, except sdl, simi, liln, and sdndan como under llio 
designation 1 Kalnikh' 

Querous aemecarpifolia, Smith— Karshu } sauj\ Brandis, 479. 
This spocuw occurs ut high elevations 8,000-10,000 foot. Madden 
records if at Naim Tab It attains a height of 70-80 feet, and a girth 
of 7-8 foot is not rare. It grows slowly and gives a hard, heavy tim¬ 
ber that will not easily bear export, but on the spot is used lor house¬ 
building, bedsteads, poles, helves and ploughs. It is said to warp on 
exposure and to bo liable to the attacks of insects. 

Quercus lanuginosa, Don.; Q, lanatci, Wall ,—Mianj, mi-bdnj. 
Brandis, 481. This species occurs at Nnini Th] nml a few other 
plaeos in Kumnun, (5,000-7,500 fool Tho word is of a greyish- 
brown colour, hard and very heavy, and is not easily worked. Tt 
is much Jinblo to tho attacks of a small black hymonoptorous 
insect which often riddles it comploioly in a few years. 
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Quercus dilatata, Roylo ; Q. ftorihundui laud.— Ttlonj, fdtonj, 
morn* Brandis, 482. This species is common on the out,or ranges 
from tho Juiniui to tho B&rria nfc 4,500-0,000 fool. Pearson 
notices tho noblo ibrnsb of tliis oak in Iho valleys of tho BhAgimlhi 
and Jumna rivers. It attains a height of 80-90 foot and a girth 
of 8-9 feet, and Madden records one 100 foot in height and 19' 8" 
in girth. The wood is of a brownish colour, hard, durable and 
heavy. It is used for agricultural purposes mul housed mild mg' 
and is considered tho host of nil tho oaks for carpentry. 

Quercus incana, Roxb.— 23tinj. Brandis, 482. 

This species is common on tho on Lev hills from Urn Jumna to 
the Sfu’da. It generally attains a height of 20-80 foot, with a girl h 
of 4—5 foot. Tho wood is usod for house-building and agricultural 
purposes and ranks second to the preceding in popular estimation. 
Madden records Q. annnlalu , under tho mimes 'phattanC m^phaniiU,' 
as occurring in Nairn Till ; it is the pharonj of PlusLoru (larbwiil. 

Buxus sempervirens, Linn.; B. IJ WHcAittna, Bullion,—Box— 
JPupari This tree occurs iu the upper lulls at (i,000-8,000 (hot 
and is common in tho Blulgiwifchi, Jumna, and 'Coins valleys. Tho 
wood is very close-grained, hard and heavy, weighing fUMfolh, 
per cubic foot, and solootod pieces are iittod fur all tho purposes 
to which "European box is applied. 

Acer oblonguin, Linn.— Palam/lh/a, hirmnU, Brandis, 110. 
This species occurs up to 8,000 feet in the great valleys. U is 
used fur agricultural implements and from its knots some of the 
bettor wooden drinking-cups exported to Tibet uro made. A eonsi- 
dorablo numbor of those cup.s are made from the knots of A. piMum i 
Thunk., which is common in tho hills above 7,000 foot, and is also 
■used for agricultural purposes, and house-building. 

Betula acuminata, Wall.—Himalayan Birch— Puya-udisli or 
Brandis, 458. This troo occurs in sheltered places 0,500- 
10,000 foot on all tho outer ranges. Tho wood is close-grained 
and Lakes a fine satin polish. It is particularly good for panels for 
doors, and the examples in tho Qovornmenl-houso ufe Naim Till 
show that it is a valuable acquisition for ornamental work, Tho 
abler, known ns * udizh,’ is tho Alnus ncpalenw, Don,, which 
occurs at lowov elevations and is also used for house-building pur- 
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poses and gives a fair-sized log, from which plunks may bo cul for 
toR-ijoxes and tlin lilco. Tho wood is light ami soiuowhal brittle, but 
lakes a satiny polish liko tho birch. Tho people Lowards tho snows 
uso tho bark of bho silver birch {Bdulct Wiojpatm , Wall.; XIrand3a, 
457) for writing and packing in placo of paper. 

CONIFERS. 

As alrondy noticed, tho conifers constitute tlio most valuable 
section of tho timber-producing trooa of tho upper Himalaya botli 
for quantity and quality. In many parks of tho country they 
occur in unbroken masses extending ovor many miles and present 
a scene of magnificent grandeur unknown, okowhere. Each species 
lias Us own peculiar beauty, but perhaps tho wide-spreading codar 
with its brunches almost reaching to tho ground is tho finest and 
well deserves tho opilhot hliviuc-Lreo’ given 
ConifciB, ^ 0 ] t | tlindu poets ami still in 

common uso to designate it from Knalmiir to tho Ganges. Wo 
have added Id to wart’s annlytieal key to tlio conifers and a list of 
vernacular synonyms compiled from tho writings of Cloghovn, 
Madden, Stewart, and Brandis, which scorn necessary in ordor to 
understand tho ycry confusing local nomonelature■ 



Analytical key to the chief arboreous Conifers of the Xorth-Westem Himalaya by the late J. L. Stewart, M.D. 
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Pinus longif’olia,’Uoxb.—Long-lcavcd pine. MwUUm, J. Agri,- 
Hurt. Soe. Cut, VU., 75 : Brandis, f)Ott t Owiku, 125 : Uoxb., (577. 

The long-leaved pino. Chlv (in Sanskrit u kshtruf or u milk”), 
sula (j&uufk. simda, “ straight”) in lumenm ; kohni, kohm, kohiin in 
Gfin'llwt'il ; saml in Jaimstlr j ihatmi above I,ho Dim $ dhiip in Omlh, 
To tho west of UavhwAl the name vhlr or chU is applied to P. 
excelua, except in JCumW, whore l\ hnufifoiia preserves the mmio 
c/dr with llio indigenous uilix f aihi ’ or 1 ahthi' (M.) 

The ohir occurs nil through Uio Kumiuin division, dividing iho 
forest with oak, Horn J ,(>00 loot above fcho level 
Distribution. 0 p j.[ 10 H0;i ^ ftfhiktiti, eight miles above Oeo- 

prayiig in GarWhl, to 7,200 foot on Iho Vinchir river. The limits 
nt which it is ibund vary much in dilFnront parks of l!m Himalaya 
between Afghanistan inid llio Tislu, and apparently the upper 
limit descends the further cast wo proceed from ICuraium. 1 A.s a 
rule, however, 2,500 foot is tho lowest height at which it seems (o 
nourish. The c/dr appears to have tlm power of driving out nil oilier 
vegetation from tho tracts it occupies, and forests of those trees nvo 
interpersod only with scanty underwood of the smallest shrubs. 
Madden and Brandis note tho curious phenomenon observable in 
many of these pines in lCmnnvm. This consists in Urn spiral arrange¬ 
ment of the hark and woody fibre, tho coils being nomolimos ns much 
comprossod a.s those of an ordinary corkscrew, and in some instancea 
the stem itself is thus distorted. Straight trees arc found mixed 
with lliB.so contorted fipooiiuons in tho sumo forest in Tummim, mid 
tlioy do not appear to occur in Garb wfil or in tho higher ranges in 
Kumnun. The straight variety is known in Kumuun by tlm term 
sapin. Tho wood of tho straight variety is usually of a redd mil white 
colour, and is preferred for building purposes, as the other is liable 
to warp and split in working, though in the log form capable of 
bearing heavy strains. Tt is, however, rarely used except as fuol. 
Dr. Jamoson thinks tho crooked varioty is confined to localities with 
a southern aspect and under 5,000 foot, hut the fact remains that 
crooked and straight trees occur in tho same forosfc with tho sumo 
aspect, ns may ho observed near Gan&i und Pyfmi, 

i Ilookor gives tho upper limit in Slklcim ns U,000-2,Boo feet; GMfifcU flves 
the lower limit in BlmtAn at 1,800-3,000 feet, At Ham osar bridge on tho Nadu 
in'Kumaim, 1,500 icot above the bgh, it descends to within u few luindcicd yards 
of the vivciv * 
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Tho forest survey of 1865-66 estimated tho total area under 
chb' us J 18,650 acres in ICumaiin and 152,204 
C J w ’ acres in Gurliwul. Many acres of forost contain 
20 largo and 50 small trees per aero ; but in a square mile the 
baro plucos bring down tho average to 20 trees per aero. Firat- 
oluss trees are those having a girth ill live foot from the ground of 
eighL foot and over j second class havo a girth fivo to eight foot; 
third class, two foot to live loot, and fourth class under two foot. 
Tho first-class trees average about ono-Lwoli'fch, tho second about 
one-fifth, and tho third about one-third of tho total number per 
aero. This would givo a total of about twolvo million cldr trees in 
tho Kunuum Division, of which ono million boiong to tho first 
class. 

Tho forests lying along tho Giimti, wostorn Jlftmganga and cust¬ 
om ltamganga approximately contain tho following trees i— 



Acies. 

Trees per acre. 

1st, 

2nd. 

3rd. 

| 4th. 

Sotirccnof the fifimll lowavdo Buijniith ... 

GJ,440 

3 

r, 

t> 

7 

Upper Burju from KupkoL and I’lu’mgur 

4ii,aeo 

2 

4 

0 


valley to Bfigcfuir. 




1 


Middle Surju from JJrigoaar to Nalul lnmgn- 

28,280 

\ 

3 


7 

low, 






Lower Sarju and Knnignngu from Nuliv 

40,020 

2 

8 

s 

7 

to jimotlou with tin KA1I. 






Middle woflluru Hiimgauga from Hamad .. 

11,700 

I 

2 

mm 

7 

Lower won tern lMmguugft and Kntyiir 

29,1185 

I 

2 


7 

river. 






Between Ill no ami tho llfling anga beyond 

32,300 

2 

5 

8 

12 

Loltba. 






Between Bailh&ugarh and Liitugurh 

10,000 

3 

12 

]2 

mm 

In tho Turug Tul valley 

(5,7 tJO 

2 


n 

19 

In the Giimti valley ... 

8,9110 

3 



SB 

To tho went oC Bud’in KldAr and lllkya-ka- 

11,400 

1 

S 

SI 

-SB 

naln, to the eimfcof Mitel bungalow. 






TJie Boat junglo ... 

2,BOO 

H 

HI 

II 

31 


Noaviy all tlioso trees grow on slopes rising from tho river-bods, 
and near enough to repay tho cost of cutting and launching. The 
troos on tho upper wostorn Jlumgonga and its tributaries are mostly 
twisted, though towards Btingidhr they are straight and so placed as 
to bo easily shot into tho Bino river. .Following Lho stream of tho 
IWimgmigu, tho north-oast banks from Gnrolh down to Bngri have 
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firat-clasg timber covering nil tho slopes of tlio Badlmngarh and 
Gopdlkofc ranges, and could bo easily worked into the Jhimgungu. 
Tho Syuni jungle near <llmun T)ol»i is one of tho finest in Kunuuin. 
Tho largo trees havo nil straight boles without a knot and with much 
rod wood, Tho soil is light, micaceous sand on loose hods of oartli 
and Btonos, which appears to ho eminently suited to tho cMr, In 
Gnrhwhl thorn aro extensive c htv forests \w tho valley of the Alnk- 
nanda and along tho Pindar from Olmding (d,8tK) fed) lu Gwaldam 
(<1,300 foot), adi&lanco of Lhirtoon miles. In the three upper miles tho 
timber is small, bub lower down there are lino straight trees close to 
tho rivor-bnnk, and n Hat near Uliiringu .suitable for a timber clopAL 
All along hero ami up the Kuilganga, for two miles, the forest could 
oasily ho worked. Tho lore,sis on tho Mundiikini and Miulimthesvur 
rivovs have been worked for railway .shatters, hut in many places tho 
timber is too remote from the river for removal. Tho forests along tho 
Naynr anil Ohhiplialghut rivers are extensive ami yield good straight 
timber. 

In native Garhwal there are almost inexhaustible forests of chlr, 
along the Bliftgiruthi hetweon Suinsu, some twenty miles nhovo Tihri 
. find Blmtwuri, a distance of lifly-iivo miles. There are numerous 
patches along tho head-waters of tho Jumua and the 'Ions, and tho 
loft banks of both rivers uro clothed with one immense lorost 
capable of aupplying ull possible wiuvfa. Ucaurihiug llwwo forests 
Colonel Pearson writes t—“ft would bo diiUoull adequately to 
describe tho enormous sens of rhtr forest which line its bunk. IntheHo 
tlio trees must bo numbered not by thousands hut by hundreds of 
thousands, and many of thorn are of huge The lower hills 

towards tlio Dun and llio Siwdlika themselves contain large quanti¬ 
ties of pine, and taking the entire forest area of the hills, the loug- 
Ioavcd pine may bo considered the olmrncteiistie tree for quantity, 
Imfc for quality it ranks bolow several other conifers. The great 
object at present is to find some inexpensive process for preserving 
if from the effects of exposure by croosoting or covering it with a 
permanent silieious coating, The c Hr grows even in tho plains and 
specimens can be scon at Meerut and jdaharnnpur. It occurs, as wo 
shall soo, in every sub-division in the hills in abundance and in 
places from which it can bo easily removed. It is often used for 
boat-building, but boats made of it seldom last for more than seven 
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or eight years. Whore deoddv can ho procured for the outside and 
cldr for the inside llio combination is oxcollonl. Ghir is easily 
worked into planks and beams mid does well for interior work in 
houses. The bark is used in the preparation of charcoal for smell¬ 
ing iron. The knotty wood is used for torches, and the charcoal of 
the burned leaves with rioo-walou makes a fair ink. Tho growth of 
this pino may ho calculated from observing tho number of rings 
contained in a transverse section of tho trunk. Of eight trees taken 
as a fair sample, Mr. Webber considered tho largest, nine foot in girth 
and 200 feet high, to bo 2 fid years old, and others, with an average 
girth of 5 'T at live feet from the ground and a height of 03 feet, 
to be L5-L years old. The growth is fairly rapid, averaging four or 
live rings to Urn inch. In tho TnrAg Till valley a fallen tree at five 
foot from the ground girthed 13'fi*, and at 00 foot from the ground 
the girth was Lou fool. The extreme height was 1G9 fed, of which 
over 100 feet wore clear of branches, 

Tho following table givos the Measurements of several trees near 
JUnikliot:— 



| liivgs. 

Ago 1 

Ghth at 

n loot 

from 

yroumt. 

Girth 

Height. 

Locality. 

Aspect. ^ 

Heart. 

1 Hup. 

In 

yuiu'H. 

at GO 
feat. 

N. W. 
S. 

N, 

N. 

s. 

8, K. 

N. W. 
N. W. 
& 

1G 

JOfl 

104 

lie 
6* 
80 
20 : 
80 
98 

®ieO-*«OMOp 
ctscnteoS ! 

80 

1151 

2H 

•JIM 

15 

130 

80 

170 

180 

Ft. in. 

8 3 

8 0 

7 0 

0 0 

3 8 

o a 

4 5 

1 fl 

7 8 

Ft. in. 

1 0 
<J 0 

5 0 

1 3 

M« 

HI 

70 

120 

no 

120 

70 

100 

«0 

80 

130 

EdnildiDl. 

Blovatloii 5,noo feet. 

SyGnl. 

Miuifii mica rode. 

Ditto buikIbIoug rock, 
Slmltfaigarh. 

Ditto. 

Pacin'itr uadi, 


Tho following tablo shews tho result of experiments made in 
Ahuom in 181 i towards ascertaining the transverse strength of 
cldr. As far as No. 10 tho distance between the supports was four 
font, and tho lmrs uhocI wore two inches square. From 11 to 2Q 
tho distance botwoon tho supports was increased to eight foot, 
tho depth of the piece usod to 2£ in alios and tho breadth to 3 
inches :— 
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1i 

I 

d 

Specific 


Break¬ 

ing 

Remarks. 

gravity. 


weight. 


52-i 







£ Inch 11). 

)l>. 


l 

'645 

540 

1,000 

Broke at a knot. 

2 

G70 

OH 

1,1-14 

Bed coloured and rather knotty, 

3 

•652 

CQ8 

940 

| 

4 

5 

■500 

•coo 

1,112 

1 ,000 

1,372 

1,444 

s I.nrge coat ho grained. 

0 

-070 

3,000 

1,420 

1 

1 


820 

1,UW 


8 

•673 

040 

1,280 


Q 

•710 

1,0.10 

1,540 


10 

•cue 

704 

1,304 

Apparently tho best piece, though nil 



1 Inch, 2 ijipll' 


wore very good. 

11 

•ooe 

412 702 

1,108 

Coarse grain. 

12 

•720 

080 1,324 

3,703 

Quito free fiom knot a. 

irt 

■707 

030 1,288 

1,744 

A tow nnintl knots. 

li 

•015 

484 370 

1,750 

Ho knots, 

n 

■025 

508 1,182 

1,420 

Com! wood, but broke at a Email knot. 

lfl 

•fiOl 

450 844 

1,108 


17 

•585 

400 704 

1 ,908 


18 

*575 

400 1,030 

1,043 

Very evenly and fine grained. 

12 

•ooi 

344 080 

1,108 


SO 

■002 

484 004 

1,300 



Tho quality of iho limber nirios with the locality in -winch it 
has boon raised, llio slow-growing limber of the upper and colder 
regions being much bettor tlmn that of the rapid-growing timber of 
tho hoi valleys, and from litis fuel may ho derived an explana tion of iho 
diflbrenco in tho results of oxporirooula s\s to its strength and weight, 
Pinas (Jorardiana, 'W’allioh* Nboza piuo : Gerard's pine. Tho 
rhif ri of ICmiiiorj ahanyli of lower Kun/ior: newr further down tho 
Satlaj; rurmnehOf ronfunchi of Bliipki and .Ilangrang; mnccha, 
roleeha of tfiVhnr in Kn inarm; nmza {tho seeds). 

Tho Gerard’s piuo is found between Mattvi and Bum pa in iho 
Dhftuli valley in Garliw/il, winch seoms io bo its eastern limit, and 
locally in tlio upper valleys of tho Tons and Jumna, It is generally 
associated with tho cedar and is probably iho sanaular-sag7tar or 
‘lossor-pino* of Afghanistan, its height seldom exceeding 50 foot. 
31 rarely gives a larger girth than eight foot and is preserved for 
its soed, which are collected and oaten and form a part of Iho 
dhilgho.m of tho bazars. Brandis notes that tho wood is used for 
tho hook which supports the pnssongor’s seat on the single-rope 
swing-bridge. Baskets and rough wutoi-buokots are made from 
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tho bark. The cones aro plucked boforo they opon and are boated 
to make tlio scales expand and to got tho seed out. Tho seeds are 
about an Such long,nearly cylindrical, with Uttlo or no wing, and are 
very palatable with a alight and not unpleasant flavour of turpontino, 
Largo quantities of tho seeds arc stored for winter use, and they form 
a staple food of tho Kundoris, amongst whom tho proverb is current, 
1 One troo, a man’s life in winter.’ The rango varies Prom 5,800 
foot (oji tho Mami rivor) to 12,1100 foot near Sungnam. In Garh- 
whl it occurs between (i,000 and 10,000 foot. 

Pimis excelsa, Wnlliob, P. Pence, Griseb.,* P.pcndula, Griff,_ 

Lofty pine. 1 CMl y chiv } chllit , to tho west of Jaunsi'ir, wliorovor 
P. lonyifolia is known hy tho liamo sal fa ; cMla and karcMUa in 
Garb will; kail and c Jill in Juunsfir; dol chilla in Kuraaim ; rdisalla 
in Central Kumami; Urn in Bylins j lavishing amongst the Bhotiyas 
of Liirnia. Madden, Jour. Agri.-IIort. Soc., Oak, VII., 80 : Bran¬ 
dis, 510s Ooolco, 82*1. 

This pine occurs in Upper Gnrhwi'd, on Itikholi Gudari (a spur 
from Trisul), about Kanol near Itiimni, and on Tungmllh; along tho 
1)1 milli to tho Niti puss and in Byans and gonorally only on spurs 
issuing directly from Dio snoivy rango. If scorns to bo absent in 
Confrnl and North-Western Kumaun, but occurs near Lhfikuri. The 
limits Imfweon which it flourishes in this portion of the Himalaya 
have been estimated at from 5,000 to 12,000 foot. Tho forest 
survey of 1805-06 gives tho total area undor this troo at 2,100 
acres in Kumaun and 14,012 acres in Garhwfik Tho following aro 
tho principal localities, with tho size of tho forest and tho number 
and class of each troo per aoro;— 


Locality. 

Aorcs. 


Trees, 


1st. 

2nd. 

Sxd. 

4 th. 

Knnol Hlmti'il on tlio IuhiIca of tho NftndAkinl ... 

?82 ■ 

1 

3 

4 

4 

Above hi vita near Tltnlnkot on the Kftli ... 

100 : 

1 

1 

2 

4 

On tlio VifiliimKaiiga near Pnmlukeswitr ... 

1,200 1 

0 

2 

3 

4 

Ou the Je/t bank Mid between it and tho eastern 
Lhmill. 

,1,500 

1 

3 

4 

5 

Oil tlio iert bunk of the Dliauti 

3,000 

0 

B 

6 

0 

Ou the left bunk of tlio ltlRlilgniiga and mar Tnpubnn, 

5,060 

2 

4 

6 

6 

A Jong the Kuntl river hi DAriim ... 

700 

0 

4 

0 

10 

On its lower course ... ... ... 

1,400 

1 

0 

10 

10 


‘This name seems a misnomer, for though specimens occur up to lfio feet, it 
id not distinguished hy Ueheight how thootherpIncaaud la tnoro of u allvcr-fir, 
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13 10 Vislmuganga forests nrn inaccessible except near PAndii- 
koswnr, iiud Ihoso along Llio Rishigangn, DJmuli, and Kunli rivers are 
practically excluded from tlio market by their distuned from tlm 
plains and the difficulties of transport. Thoro arc considerable forests 
of this pine near Ihilmov on tins 'Cons and on the right bank of the 
Rupin, nml genornlly throughout the cedar tracts nnd above them iL 
occurs in quuntily. The grain of Iho wood is close nml soft in 
working. Xho sapwood is whitish and (be heart-wood light-brown 
and streaked with red. U is in some demand for him,so-building, 
though ranking below the cypress for durability. It does not slnnd 
exposure to excessive moisture. Til (he form of planks it is said to 
warp badly when exposed to the sun, and to become a I United by 
dvy-voL if placed in contact with damp emth. The highly nisi nous, 
small, knotty brunches aro used for Lovelies, nnd the charcoal of the 
on lire tree for smelling iron. The tree grows tea great size, llio 
average girth of the larger trees being 13 font. The rings average 
ilftcon to the inch nnd the weight of a cubic foot is about 2511), with a 
specific gravity of *G8G. A piece of this timber of average quality, 
22 inches long nml ono inch square, hroko with ft pressure of 
3G8lb. 

Oedrua Deodara, London; Pinna Deothmt, Ttoxb—Hinmlaynn 
cedar—tlio dcortdr, diydr of ICunmun and GarhwAl j Ibo fadon, hela 
of Wes tom GkirhwAl and JaunsAr, where llm luuno denddr is given to 
the Cupresms tomtom: deva-ddm (divine tree), 8an.sk. Madden, Jour. 
Agri.-IIorL. Soo., Cal., VIL.: Brandis, DIG i Cooke, 128: Uoxb., 
<377. 

Thm'o are no natural groves of iteoddr in Kunmnn and only ono 
largo forest in Garb Will. There are numerous plantations around tem¬ 
ples in Kumaun, aggregating ahemt 800 acres. Amongst thorn may 
be mentioned those at Lodh, BAln-Jugosur, Pharka, nnd tlio groups 
nt Shi, Rilchesar, Mnnkesar, Kalsia, Simaliiand Q halo t near Lohu- 
ghnt, and ICshelrapAl near Somesnr. Along tlio wostem Dhanli be¬ 
tween Kuk and MalAri thero is a natural forest having an area of about 
1,500 acres and giving ono second-class, throe third-class and eight 
fourth-class trees to tlvo acre. At Lata on tlio Rishigrmga there arc 
ah out 70 acres of fine, healthy trees, one giving a girth of 30 feet, and 
at Tarbatij near thoNinidftkini nnd Bliatul, there are some fine groves. 
,Tlic average girth of the largest trees in those provinces appears to bo 
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allow118-20 foot. Major (hiralin measured some near Mnlari over 20 
feet in rrirfcli at nix foot from the ground. TJio oodnr yields an oleo-* 
rosin similar to that of Lho vhir ; Um oil is usod in medicine and tlio 
twigs and lmmelioH arc also said to possess medicinal properties. 
Tho groat cedar forests of Llioso provinces occur along the Blm- 
girntlii valley and in Jaunsdr-Biiwar, and tlicso aro fully noticed 
in tho accounts of those forests given hereafter. Dr. Brandis 
writes:— 

“ 'L’lio deodar for the first three or four years of its life grows 
slowly, attaining 12-20 inches in height with spreading roots that do 
not go deep down. In this shrubby and stunted state tho young 
plant can maintain its existence! under tho allude of other tracs for 
considerable number of years without making much progress : Imfc 
when light overhead is given, then a leader is ah onoo formed 
which shoots up rapidly. At a more advanced ago, tho rate of 
growth of the deoddr is determined without difliuulty by counting 
the annual rings.” Tho existing records show that tho growth is 
influenced very much by the climate, In tho dry valley of tho 
Blnigimthi the mio of growth is much slowor than in Jnunsnr, 
whore Lliero is a heavy rainfall, so that in tho former tract a Lrco 
tftkos 80 years to increase from 4'l> // to 0 foot, wliilsL in Jnuusfir this is 
accomplished in 28 years. Within ouch tract also tho rate of 
growth dUlfitv conHnhi'tthiy. Uolvnol Petimm noticed in the BM- 
giniLhi valley a slump G'3" in diametor with only 805 rings, and 
in miofiitor part of the same vu/hjy a tree with a diumc£or of only 
4 foot showed 480 rings and two having a cliamctor of only 18 
inches laid 145 and 147 rings respectively. The wood in tlicso 
slow-growing tracts usually lias a closer grain and a hooper odour 
than the timber grown on southern as poets and in a moister climate. 
The soil too in those tracts is gonorally poor and is fonnod from 
tlio decomposition of g rani to, gnoiss, and clay slate, and in the rapid- 
growing tracts tho soil is richer and dooper. Isolated fcrooa, such 
as those at Wim, often attain a great sizo. Dr. Stewart measured 
one at Kuursi in tho Jtavi basin, at an elevation of 7,500 foot above 
tho level of the sea, 44'2" in girth at two foot from tho ground and 
8(1'4" in girth at six toot. Dr. Brandis records that one was 
measured at Parham in Kun ft or 34/4", and that tho girth attained 
h y the largest trees there is SO-SO". Madden measured ono botwoon 
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Kacliuv and Tumudu in lowerIGumor (in 1830) having* a girth of 
301 foot at five foot front Iho ground, Tho tall os f dmldv measured 
by him was iu tho Niiehur forest on tlio Satluj, 250 foot high, 20 
foot in girth at tho huso, and move than 550 years old, and thorn 
tv ns n considerable number of trees in tho sivmo invests more than 
200 foot high, Mooreroft measured a fallen iron on tho Tug As i hill 
in tho Dhtmli valley anil found it 150 foot: another was 180 loot in 
height. 

Many experiments lmvo boon made to ascertain (he trims verso 
strongth of deodar taken from tho PunjAb, tho Qarhwtil, and tlio 
ICnmaun forests, Tlio weight of a cubic foot appears to vary from 
25 to 401b., but in Garhwal approaches move tlio latter j in one series 
giving an average of 8711). A well, seasoned piece, 22 inches long 
niul one inch sepmro-broko at 8351b. It had a specific gravity of 
•655 and showed eight rings lo tho inch. The result of eight 
experiments on GfurhwAl timber made at Jlurki (31)0-708) gave 
an avomgo of 592, Tho result of a series of experiments at 
Almoraiti October, 1844, conducted by Captain W. Jones, ton with 
timhor cut in the preeediug month and ton with Reasoned timber, 
is shown in the following table. In the first ten experiments 
tho distance between tho supports was four foot and the, pieces 
wore two inches square : iu the second ton tho distance between 
tho Supports was increased to eight foot and the pieces woro 
2£ X 3" 


Speoiflo 

gravity. 

Weight pro¬ 
ducing dollco- 
tlon of 

1 

Breaking 

1 weight. 


\ inch H). 

3b. 

■G08 

| 1,0*6 

1,688 

•720 

! 1,024 

3,«no 

•008 

7*0 

860 

•009 

1,000 

1,540 

■Q20 

00 4 

1,466 

■685 

flBO 

978 

•074 

000 

708 

•014 

a 14 


•080 

60S 

1,204 

•004 

624 



Rcrautka. 


Oooil Rtvivlght R lain oil womb 
Lower side spilt n llfcllo nfc J 
■Not h fcI’ftlfjflvt-ffrulnc<l anil Hll^kUy 
Hawed. 

lower side Hpllfc at 1,J10P. 

Ditto 304. 

Broke fmdilenly. 

Ditto. 

Ditto No Haw percentIDta. 
Ditto. 

Lower alilo went at 024} uneven 
grained 
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Spoolflo 

gravity. 

Weight p re¬ 
ducing ilulloc- 
tlon of 

Breaking 

weight. 

Ronmrlca, 


1 Inch- 

2 inches 

lb. 


■041 

350 

704 

820 

Snapped suddenly : light-coloured j said 
to 1)0 outside of tree. 

•018 

400 

788 

1,028 

Heart of tree red and oleaginous. 

■044 

844 

000 

008 

.Snapped shorl suddenly \ light-coloured. 

•570 

420 

870 

1,110 

Heart of tree very good and red 

•578 

344 

730 

004 

750 

024 

Snapped suddenly, but wan In appearance 
tho best piece of dll five. 

\ Good Round wood, but knotty, coarse 

■BOB 

•62l> 

344 

344 

570 

[ and wavy In grain j snapped shnldcnly 
J at knot. 

■019 

512 

000 

3,188 

Dark cedar-coloured, fine grained j broke 
at knot. 

•030 

BOB 

1,080 

1,700 

Dark cedar-coloured t undor-Ride very duo 
straight grnlnoil nnd light-coloured. 

•003 

484 

870 

1,G92 

Hark cedar-coloured, but rather coarse 
In grain. 

The timber of tho deoddr is 1 

tho moHt highly prized of all tho 


conifers for house-building, granaries, chests, boat-building, and 
railway aloopors. II. appears to ho little afifeotod by oxfcremes of 
boat, cold or nioisturo and ia candy worked. In ft climato liko that 
of Kashmir it appears to bo almost imperishable. Moororoft states 
that the pillars of the great mosque erected by Aurang&ob at 
Srinagar showed no vestige of eloeny from exposure or insocte at 
the time of his visit, and that pieces of deoddr from the Zain-nl- 
kadal hridgo were found littlo decayed, although exposed to the 
notion of water for four hundred years. Many of tho other bridgos 
still standing in Srinagar may perhaps claim a greater antiquity. 
Gerard records some timber in a houso in Bundlin' as being 200 
years old and us Round as the day it was out. The oodar is a 
sacred tree in tho lulls and is in mnoh demand for tho temples, for 
the doors, walls, and roofs. Madden notes that ho saw some hoains 
in a Kunder temple that were said to ho GOO to 800 years old and 
showed no signs of decay, and though this may bo an exaggeration 
of his informants, it indicates tho popular boliof. Boats built of 
deoddr and lined with okir last from thirty to forty years, and for 
railway sloepors no other wood can ooinpoto with it. White-ants 
oat tho sap-wood and hut rarely attack tho heart-wood, and neither 
the sap-wood nor tho heart-wood is liablo to dry-rot. Immense 
numbers of sloopors of this wood havo boon supplied from tho 

105 
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Bhfigimlln aiwl Jamutfr forest during tlio last fifteen years, Tho 
JniinEiir forosLs on tho Doolmn ridge bolwoon tho Jumna and tho 
tons woro estimated by Colonel Pearson in May, 18(b), to contain 
34,000 avaxlablo first-class trees and Iho Bliagimlhi forests (exclud¬ 
ing tlio Blnlang valley) 11 (>,700 first-class troos. If to thoso aro 
added tlio probable con touts of tlio valloys of tlio 'foils and Jumna 
rivers, the total number of first-class trees available in 1868-69 was 
about 500,000. The proportion of smaller trees may lie gathered 
from tlio following ostimato of those in tho Blniginvthi valley ;— 

Pirst-olaeB or above o' in girth ... ... 110,700 

Sccoml-ctnBs or 4'fl"-o' ... G.'J.GOO 

Till id-clnflfl or l'G "vt'tf" ... ... i27,fino 

Fouvtli-claSB, below I'O” ... ... 21.1,281 

Since 1808-69, however, thoro has boon a great diminution of 

first-class irons to supply tho numerous rajpiisilions for rail way- 
si oopers and public works. 

Abies Smithiana, Forbes 5 A Khdrow, Loudon; A npimdosa, 
Griffith; Pimts Smithiana, WidUohj P. Klmtvau 1 , Tloylo ; Vicm 
jMbnrtdii, Link.—Iho Himalayan spruce ; Sniith’H spruce—tho 
mortnda and rdi of Jaunsfu’ *, kandve, re, rhdi, r«o, kudrtui> rui dhe, 
niff ha, kail, kdluchiln and kin of Garb will. Maddou, 1 T 0 UV. Ag ri¬ 
ll or t. Soc., VIL, 87 ; Powell, T,, 564 i OlrghoviPs analytical koy 
to tho Coni lory 5 Brandis, 525: Cooke, 127. 

Smith's spruce, according to tho survey, is found in tlio north 
of Gtarhwiil near Joshimulli and in tho DIuiuli and Vishnu gauge 
valleys. The forest survey of 1865-66 estimated the area under 
this troo in Gurhwdl at 26,908 acres. Tlio following aro tho 
principal localities, with tho size of the forosl and tho muubor of 


each class of Lroo per aero :— 



Near KaiioI, Perl find Slmtul on tlio upper 
HnndiUunl ... 

On tlio slopes of Tambft Deo near the 
western llhauli ... 

NctiT Gal&bkoli on tho left bank of tho 
western Dlmuti . . 

On tho Blrlganga and Rlshignngn 
Pm-tlier up tho Kishignuga ... 


r, 1 
fi 7 

« 8 
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Dr. Griffith describes this spruce ns growing abundantly on the 
northern ranges of Bhutan, 7,800-11,(500 above the levol of the 
sen, preferring northern aspects and occurring in mass os bolow 
A. Weblriana. It is rare in Sikkim and confined to valloys of the 
innor range at 8,000 to 0,000 foot mixed with A. dumosa and 
seldom oxccoding 50 foot in hoight. It has not boon found an 
Kumaun, and Madden states that ho was unable to detect a trace of 
it in Diinpur, JuhAr, or along tho snowy slopes of Nanda Devi and 
Nandu Kot, Nor wore Bhotiyas of Milam, accustomed to travel'so 
tho mountains, able to recognise tho cones or dried specimens. It is 
not mentioned in 'Webber’s survey ns occurring in Kumaun, 
but is said to be indigenous on tiikholi Gudari and occurs, as 
wo have semi, in tho valleys of the Naiuhikiiu mid western Dhauli, 
On tho loft bank of the Bhrtgiralhi abovo Jhala it is found with 
cedar, silvor fir, and birch on tho slopes having a northern aspect. It 
occurs also in the forests of tho upper Jumna and Tons and in Jauns&r. 

The spruce grows to im immomo size. Webber mentions 
ono on the Nandakini 18 foot in girth und 110 feel, in hoight. 
Hodgson records {.ho length of a fallen tree as 1(59 feet, and Madden 
gives tho girth of ton trees as varying from L!J£ to 20 foot and 
showing an avorugo girth of 1(5 fool. Dr. Stewart has record¬ 
ed ono of 21 feet, hut tho average girth is from 8-12 foot with a 
height of 100-150 foot. As 1ms boon noticed, tho spruce profors n 
northern aspect, and this is hut ono of many instances of lliophouo- 
niouon which strikes every traveller in tho Ilimfilaya, that of tho 
northern and north-western aspects being densely wooded, whilst fclio- 
south and soulh-onslom are wholly or almost bare. Baron Ktigol, 
as (pioted by Madden, thus refers to tho valley of Porhamgala in. 
tlui lhr Lhinjal range 1 “SLmngG to say tho south side (aspect) 
of tho valley is ovorywhero wild and dreary, while fine Lreos grow 
up to the very summit of tho mountain on Lho north face. Tho 
reason may possibly be found in tho fact that on tho south sido tho 
repeated uolion of alternato freezing und thawing destroys ovory kind 
of vegetation except a few grasses.” Tho wood is white; tho outer 
part turns rod and decays rapidly if exposed to moisture, so that it 
is seldom used oxoopfc for indoor work. A vory dry piece 22 inches 
long by ono inch square broko at 2881b., boing tho weakost in a 
series of experiments of all tho conifers. Tho specific gravity was 
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only 426, though Iho pioco in question averaged Id rings to l,ho 
inch. Tlio htirk is used for roofing purposos and to mnko rougli 
water-troughs for oatllo, and tho young cones form a part of tho 
drug sold as gaj-pipal in tho hamva. 

Abies dumosa, Loudon ; Pinus <lumom t Don j P. Ih'unoniana^ 
Wallich—Hemlock spruco of Nopal—tho tungdny of tho Bhotiyas 
of Durum in Kuauum ; chunyathad dhnp of Nopitl. Mudtlon, 
Jourii. Agri.-Horl. Soq., VII,, 95 : Brandia, 527. 

Tho forest suwoy in 1805-fifi gives tho total area in Knnmrm 
undor this treo at 3,650 acres. Tho principal localities, with tho 
size of iho forest and iho number of trees per aero according to 
class, nvo ns follows :— 





Trees. 


Locality. 

Aoros. 

I 

1st, | 

2 nd, | 

,'ird. 

4th. 

Doln ICot fmtlIW1 a.Munill, to ilmuoRtof tho 

140 

m 

a | 

a 

4 

Gori tlvcr, mlXl'd wlthyt/aVs IVeM Irani. 






In CIiftmlduB and Il.yfuifi, to the nortli-weat 

OGO 




0 

of tlio Dlmiill. 






Manic fcU da ml a and hi tho y alley oi tho 

1,100 




8 

Glilrklift £?&r, falling into tlio Dhaull. 


n ! 



At Tltrilft ltofc near iho Kill! 





4 

Spurs of l’nuah Chfiln above Tiiutk 

■ 

Hi 

HI 


UggEHTfl 

In Hyfuifl near the KfiU .. 


m 

St 


10 


It was first discovered by Captain Webb in 1810 and again by 
Ml*. Webber in 1863. Dr. Hooker found it in Sikkim in narrow 
gorges on tho southern flank of ICaneliinjinga ut an elevation of 
between 9,000 and 10,000 foot. In tho innermost valleys tho limits 
itro 8,500 and 10,500, Tlio Gorki i All name there ia { thingiyd or 
* tin(jun-salla> and the Bhotiya namo is 1 semadthuj* Ono specimen 
monsured 27 feet in girth at five feet from the ground, Griilith 
found it in BlmfcAn at 0,500-9,700 foot nbovo iho lovol of tho sea, 
and it is said to ho indigenous on GosAinthAn and lknopu. In 
Kuinaun, it occurs in DArma and about tho Oliipuln rango at 
9,000-11,000 foot, and hero it is callod { tungaini/ and attains a 
height of 80-100 foot, with an nvorago girth of 10-12 foot. Tlio 
timber is whiLo, fine-grained and fight, Imving a specific gravity of 
’612, hut is said to warp much from exposure. Tho bark is used 
for, thatching purposes. 
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Abies Webbiana, Lindloy ; A, Pindrow , Roylo; A. denact, 
Griffith j Piecet Webbiana, Loudon and Wnllioh j Pimis spectabilis, 
La mb or fc—BimAl ay an s i Ivcr-fir. 

Madden separates tho vurioty known ns Pieea Pindvow, Roylo, 
from A, Webbiana, Wftllioln, though the names of both aro the same 
in tlio vomacular } nig ha and rdo i\Ujha in Kumnun ; wihnan 
amongst the Bholiyas of Dfirnm j bang, dodhna nig ha, teliija or 
chili rdgha in HonLli-oastorn Garhwnl j chilrao in Central Gnrliwfil ; 
mornndu in North-western. GarliwiU and iTaunsfir i raunsla or rAi 
sail a al>out the son roes of Urn Kosi in pargannhs Biirahmnudnl and 
D&npur and on tlio Dtidii-ki-loli range near Loliba in Garhwnl. 
Madden, Jour. Agid.-IlorL. Hoc., Cal, Y1L, 06 ; Brandis, 528. 

Madden thus describes bis Pieea Pindrow of Roylo :— 

<l It flowers in April and May, when tlio young shoots aro of tlio 
brightest green, the old loaves being noarly black. The trunk is 
branched nearly to tlio ground, but eonos aro prod need only on its 
loftiest boughs. 13y the middle of May the cones aro abouL 3 inches 
long by one in diameter and moro or loss cylindrical, As the sea¬ 
son advances, they booomo moro or less completely so, and of a rich 
dark purple colour. They ripen in October and Novombor, The 
cones ofy\ Webbiana aro less cylindrical, thicker and shorter, and 
the bruofceolos moro rounded, scarcely omiirginate, and with a 
thicker and longer npox. Tlio .spiral nrrangomonfc of the scales 
seoms identical, and each has the sanio copious supply of white 
resin. The eonos of P. Pindrow are perfectly oylindrioal j tlio scales 
moro prominently eared ; bracloolos oval, obtuse, eroded, omurgi- 
nato, the muoro of fcbo saino length ns tlio bordor of the sinus." 

This varioLy forms dense faros is on all fcho groat spurs towards 

tlio bonds of the Pindar, Sarju, eastern Ram- 
Laonllfcles. , Tr ... J * 

ganga and Ivan rivers : near tho sources of 

the ICosi at Bhatkot and on tho Dddu-ki-toli range, near tho sources 

of the western Riimgmiga. 

Tlio other variety is Llius doscribod as the Picca Webbiana of 

Wallioh.:— 

“ Tree tall, very narrow and like tho cypress. Branches short, 
thick, scrubby, and declining at tho extremities. Folingo very dark 
green j near its upper limit of a grayer colour. Bark somewhat 
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smoolli, tossollalod by shallow fur lows into small squares ; young 
blunches silvery. Leaves three-quarters of im inch to lwo inches 
long, flat with three small points, in two rows on either side of 
branches and twigs, Oono orooL, rather short, cylindrical, dark 
purple, scales broad, dni'k-colourod neiir edge, deciduous. Iiipn in 
October. The troo flowers in May, when the slrobili aro of a pur¬ 
plish rod. Remarkable for Us upright columnar appearance.” 

It occurs at Rtuimi mi one of the spurs of the Trisul, between 
the Pindar and Aliikiinndn up to the gluoiors, 
Localities. nn d 011 the summit of D udu-ki-toli. The forest 


gurvoy, 18(»5-6fi, gave an ostimated area for Kumaun of 18,110 
acres, and for Uurhwal of 53,-380 acres. The principal localities, 
with the number of each class 1 of troo ]>er acre, are as follows ;— 


Locality. 


On the left bank of Urn NiiwUklnl In Uurh- 
ivnl, att’hiUl BiiklyiU RmlUmliirl Huklyiil, 
^tvSliilrJvnnol mul Hlmldl, ncur tliu Hauic river 
Almvo Knuoli in the 1‘lmlar valley ... 
On the lCallgangft nnd aliovo Hie Pliulnr . 
Outlie L’liidiirfiwniOnminPiljil to Wauling, 
Between Iho Pindar anil barju end east of 
the lMmgangn. 

About Mnnnydrl 
la Djtrmfl, ClinnddiiB, mid Iiytina 
On tlio spurs of TuiiRinltli, am! in tlio valleys 
of the Nlglioll unil Bnlmilclil rivers. 

To tliu Iclt Lank of tlio Ainknnnda, oil the 
I'ilkbtfa and Hannirl rangca. 

On lliu left bank of tlio wefllurn DhftiiU 
On tiio upper Nyiiv ... ... ... 

Builu-kl-toli rango ... II* I" 

On tliu spins of Punch Cliulti 
Deo Thai in Agar l’attl, Kumaim 


Acres. 

Trees, 

in 6. 

2)1(1. 

Jird. 

4 th. 

700 

I 


a 

4 

fS.GOO 

s 


1 M 

3 

1,1140 

a 

^■71© 

7 

12 

l,aao 

i 

a 

8 

0 

.1,(180 

i 

4 

4 

n 

1,800 

a 

2 

a 

a 

070 

2 

a 

4 

5 

a, out) 

a 

4 

(■Si 

8 

4,1170 

l! 

4 

4 

6 

0,070 

4 

4 


8 

1C,100 

fi 

15 


e 


2 


0 

10 

jHHa 

2 

(1 

8 

10 


B 

5 

7 

8 

l Bml 



4 

4 




—— 

— ^ 


Tlio forests on tlio Pindar could easily bo worked, nnd Hint river 


can carry tho largest logs willi ease. Those on tho BnlmVkhi and 
on tho Miuuhildni, nonr Kedarimth, are too high up to bo access- 
iblo. In the BMgirathi valley, above Jlioln, it occurs with cedar, 


spmeo and birch, and in tlio uppor valleys of tho Jumna ami Tons 
and fehoir tributaries is abundant, associated with oaks. It is also 


found throughout Jiumsar along Iho ridgos of tlio main range and 
of tho lateral spurs and on Surkhandn near Masiiri at an elevation 


’OlaflBCH as In chit; iirnl, 8 feel in girth and upwards j second, 5 to 81 third, 
2 to 5 } and fouilli, under 2 foot. 
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of 8,200 foot, It occurs on tho Diidii-ki-toli rango in Central G-arh- 
wfil at 7,500-10,000 foot and on TungnALh up to 11,200 foot. 
Brandis notes tho limits in JaunsAr, GarhwAl, and Kuimum to bo 
7,500-13,000 foot; if. nearly reaches the latfcor elevation in the Mmi- 
syAri. district and in tho NandAk valley ceases at 12,000 foot. 
Grillilh states that it forms vast forests at 12,000 feet in Blmtim, 
below tho bolt of rhododendrons, and in Sikkim, under tho GorkliAli 
name ‘ gobriya-mlhC and tho Bhotiya namo ‘ dfingshing? it occurs 
abundantly in tho zono 9,700-11,500 foot. Tho limits in tho south¬ 
erns hanks of Kancliinjinga and crests of tho Inner sub-IIiinAJayn 
avo 10,000-12,000 foot, hut in tho inner valleys and rearward ranges 
9,000-13,000 foot. In fclio north-west IttmAluyn, it thrives best in 
cold damp glens with a north or west aspect, and in such places, 
according to Brandis, constitutes alone or associated with tho Alpine 
birch the upper forest belt. Tho silvor-iir alia ins a height of 
120-150 fool and an average girth of 9-15 foot, though specimens 
oxceoiling 20 Foot in girth have been noticed. Tho wood is white, 
soft, rather coarse-grained end inodorous and is not much esteemed. 
It is not durable when exposed to moisture or tho sun and is chiefly 
used for indoor work, though in dry climates where hotter wood 
is not obtainable it is split up and used for shingles. A piooo 
22 inches long and one inch square broke with a weight of 3791b, 
The specific gravity of this piooo was ’‘191 and it showed 16 rings 
to the inch. Tho fallowing tablo shows tho results of some experi¬ 
ments on tho trailsvorso strength of the silvor-fir made by Captain 
W. Jones at Almora in 1841. The distance between tho supports 
in the first live experiments was four foot and the piocos used wero 
two inches squaro. The distauco in tho Iasi, five experiments was 
increased to eight foot and tho piocos used wore 2| inches in dopth 
by 3 inches in breadth :— 


Spoolflo 

gravity. 

Weight prailiio- 
iug Collection of 

Breaking 

weight. 

Remarks, 


■i Inch. 

ID. 


•472 

OfiO 

040 

Broke at a knot one foot from tho centro. 


filS 


Broko suddenly, no flaws perceptible; 

'MQ 

820 

l y S00 

de/fcctfou &tti8. 

•file 


1,084 


■fiOU 

738 

004 
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Specific 

gravity, 

Weight produc¬ 
ing deflect Lou u£ 

Breaking 

weight 

Hemnrlrg, 

■ 

, 1 Inch, a laches. 

344 053 

Il». 

7RO 

\ BroTco gradually } all very motet and 


814 

044 , 

1,004 

\ Holt, 

■4.14 

372 

74U 

788 

Broken nl a knot. 

'458 

45 0 
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‘483 

400 

704 

90S 



Oupressus toruloBa, Dan —limn'd aynn cypress — Stinti, nurdi, 
Kumnim on<l GnvlwviUj rdi (tail a } Naim'!Yd j luauri of JumWir j 
to tho wost and towards ftimln it w called deoddr; and tho nirnio 
s iinii is given to Juniper tin cxcelm* Madden, (.<•.: Brandis, 5814. 

Found in Ohnudftns, Naim Till, aiul of remarkable size noar 
RAmni and Wan on tho Kuilgungain Gnrhwnl, and from doshinmth 
to Nfti. Tho forest aurvoy of S 881-1)5 estimates 1,200 no res of 


cypress in Knnuinn and 4,088 ticres in Oarlnviil. Tho principal 
localities, with tho numb or of Irons in each, aro as follows i — 




ZVc«s, 

Locality. 

Aoros. 

iBt. ' 

1 

2nd, 

3rd 1 

4 til. 

lUglit bank of tho Nandfihlnl near Humid, 
GGiii, Bflrn, Burkunu, Sidle, All Buklynl 

17 

1 1 

3 

0 

10 

001 

3 

3 

0 

8 

anil Wfi.li, near tlio source of tho Kail- 






gJlllgfl. 

On tho Kftllgangn and at Kefclui and Mol- 
klrct, on the ITudar and higher up. 

Near lMmlnkeswar on the Vlslmugangn, 

378 

3 

4 

8 

4 

ISO 


2 

3 

4 

n rtlfllcult river. 

On tho left hank ami near tlio Blopcs of 

1,700 

1 

2 

3 

4 

Tamh a l)eo. 





In tho valley of the wcBtorn DJiaull, from 

1,1588 1 

1 

9 

4 


Sanuuighata to Malfiri. 

Near TurAg T’fil ... 






100 

2 

2 

4 

4 

Nalni Tdl 

1«0 

2 | 

4 

0 

a 


In north-oaslorn ICumaun, it occurs along tho KYillmuinli range, 


separating tho Rnmgunga from tho Gori, but is apparently wanting 
in north-wostorn Kmiiami, Tiio older troes in n favourable oliinaLo 
grow up in a slondov column liUo tho A. Webbiana, and, oxcopb that 
tho foliage ia a yollowiflh gyomi, considerably resemble it in its 
sombre colour and columnar appearance. Tho thick contorted 
boughs also give it a rough appearance. At Nuini Tfil tho boughs 
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with a southern aspect nro fill lor and more regular, giving tlio troo 
a lop-sided appearance. Tho cypress occurs also in tho Bh&givathi 
valley and along Llio head-waters ol‘ tlio iTunma nnd tho Tons, and in 
Jftun,sAr-I3d\var on tho Lohkundi and Moiln hills and bolow tho 
Knramn peak. In MunsyAri it occurs at 7,000-9,000 foot j in 
Naini 'JYil at 6,500-8,000 loot and in tho valley of tlio western 
Dluuili it abounds from 7,000-8,000 foot : u after leaving tho oaks, 
olms, hornbeams, &o., tho wood becomes entirely cypress, and from 
summit to huso of tlio mountains no other troo ’is soon. The 
larger trees not unfrequently attain nu enormous size, somo of 
them having a girth of iJ7 foul.” Major Gnrstin measured ono 
at WAn over 88 foot in girtli and sovoml woro over 20 feet, 
Maddon writes :— a The famous cypress grove at Ming, four 
or fivo miles south-east of Joshimalh, stands on tho north- 
oast aspect of tho mountain at 7,f>00 foot olovation, Hurroimding 
tlio fcomplo of Ohandika Devi, Most of tho troos nro 12-10 foot 
round j but thoro is one 27 foot, lnonsurod Hush with tho ground 
on ono side, 10 or 12 feet above it on tho other : it is branched 
nearly to tho lniso with enormous root-bole ombmeing rooks and is 
probably not under a thousand years old.” Tho cypress has an 
average height of 60-120 loot and un avorngo girth of 6-12 foot. 
Those measurements vary much with tho position and olovation. 
Above Muhiri, in tlio KUi valley, it is so dwarfed as to appear a mere 
bush, nnd Us limits as a tree in GarliwAl may ho sot down at 
4,500-9,000 feet, hut when introduced, it flourishes consider¬ 
ably lower, as at ilAwalbfigh (4,000 foot) and DiwAngiri (2,000 
feet). Tho wood is lmrd, tough, long-fibrod and of a reddish Colour, 
lind was formerly extensively used for liousa-building in Naini TGI. 
Throughout lCuimuin tlio timber is lVnoly used for indoor work, and 
there is apparently no religious consideration prohibiting its use, but 
to tho west of tho Tons it assumes tho name deoddr and is solely 
used for incense. Tho timber when used is considered very dur- 
rablo, but too flexible for*any position wlioro groat woiglds liavo to 
ho sustained, and for this purpose oak is preferred. A pioco 22 inohes 
long and ono inch square broke at 4821b., it lmd a specific gravity 
of *6M> nnd showed 38 rings to tho inch. C. se»ipcr virens, Linn., 
is occasionally cultivated in gar-dons in ICumnun at low eleva¬ 
tions. 
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Juniper US communis, Linn, Varieties afyrina, nana; ground 
cypi’cw ; •paihna and jmt'pinja of Nibi ; chnrpmija ot the Mann 
vnlloy ; lhafa of Byiins, but II. vStwiolwy names tho Iklla of Bydna 
J. religiosa ; the ehichiyu nf Milam. Madden, Jiuivn. Agri.-tlovl. 
Socv, Cob, VU.J 153-5 *: Bmmlis, 535. 

It is found on Oliitu Biimynk (J 0,500 fool.) ; nfc Milam and Tula 
(11,000-12,000 fool), Bumpo, MalAri (10,500 foot); Jolum (0,000 
foot), ancl Ilimkim (14,000 foot), on theglacier-moraines of the Viali- 
nugnnga, west of Mlimi and in Ivuuuor. It is auk! to bo usod us 
ono of tho soared* of incense imd rarely nUnlns a height of mom 
tlian 7-8 feet with ft stem 18-24 inches. lL is used for fuel in 
Juhfir. The aromatichomes lire added to spirits distilled from barley 
nnd nro also exported to tlio plains under llio names ab/itd, ahuber y 
and nro used in medicine ns u stimulant and diuretic. 

Juniporus reaurva, Hum. — Weeping blue juniper ; Hut fatter, 
hhedara, jhom , gidjal, aru nud uyam of tvimuum and ChwhwAl; 
the btl of Milam ; padbank and pihna of By5ns. Brandis, 580. 
There are two varieties : one with nculo spreading leaves, found 
at 12,000 to 13,000 foot,* tlio other with imbricated enpresNiform 
leaves and oxtending to nearly 15,000 foot. If flowers May- 
August and the fruit ripens July-November. 

It occurs beyond Milam and NUi (to 15,000 foot) j in the valleys 
^ live DhivwU (lower limit, 0,000 feet), Yish- 

nugimga ami KhdArgnugn, at Bindiu'i and 
most other glaciers. Hodgson found it on the BhAgiralln at 12,014 
foot, and cl escribes it ns having there the form of a largo creeper) 
not a troo ; some of Uio branches word) inches in diumeior and of t* 
considerable length j in some places theywero alums the spongy soil 
and in oLiters below the surface. The wood is of a red colour, luis n 
brittle and soft grain cud the chnracievibUo odour of tho pencil 
collar. Tt is one of the somcos of incense find in apparently tho 
limbi, theln or Lain of Banahir. It is used in tho manufacture of tlio 
yeast called balma, which forms an adjunct in tlio preparation of 
spirits from rioo. Tho yeast is made by moistening eonrso barley 
Hour, which is formed into a ball and covered all round with tlio 
leaves mid twigs of junipor. Tho whole is Lhon closely wrapped 
up in blankets kept in a warm place and allowed to ferment, which 
usually lakes place in three or four days. 
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Juniperus excels a, M. Binb.—llim&layiui pencil codar—S/wr- 
butciy shibya, xhtikpa of Tibet; d/ulp, padmak, mirtji of Jtf.-W, i\ ; 
padmak of Milam. Madden, Joum. Agri.-llorfc. Soc., Cal., YII.^ 
188-14:6 : Brandis, 588. 

Tin’s is another of (.ho sources of Tihotaii ineonso. It occurs at 
fchn upper limits of A, Webbianu (8,900-11,500 loot) beyond Mi¬ 
lam ; at (Toltun on the Dlmuli (9,000 fool.) and in the valley of the 
Uirti. In Nopal it grows to a height of 00 to 80 foot, ami is there 
a lino largo tree with douse branches of a dark colour and close foli¬ 
age. In Sikkim it falls to from 15 to 20 foot, llookcr notes Unit 
llio Sikkim tree lias a scaly baric j the heart-wood is rod and odorous, 
and tho loaves are quudrifuriously imbricated, and the wood is 
burned ns incense. The juniper is often confounded with the cy¬ 
press ; the former, though the ultimate ramifications are very numer¬ 
ous, 1 ms them much shorter and loss pendulous than the cypress, 
and tho green is morn brilliant. The loaves uro closely imbricated 
in decussate pairs, somewhat, ohtuso, with a central gland or raised 
line on tho book i four-ranked ami imbricate 5 or slender, acute, 
disposed in threes and spreading. Tho fruit ripens in Soptombor- 
Ootobor, of a purplish blue colour, tho sizo of a small pen, one or 
two»socdi»l, with a strong aroma whon bruised. The treo does not 
usually atlmnany groat height, seldom boing moro than 15-30 foot, 
with a disproportionately thick atom 2-5 foot at six fuot from tho 
ground and often 6-8 fuot and in so mo cases much moro. One at 
Sungimm girthed 13 feet at 5-6 foot from tho ground, and Brandis 
mentions another in TjuIiiU with a girth of 33£ fcot and only about 
tho sumo height. The pencil-cedar occurs also lu the valley of the 
Jadh-gnngn at over 11,000 foot, and was first found thereby Captain 
Herbert. Homo logs of this valuable wood have boon removed and 
oxporlcd by tho Bhdgimthi river to tho plains, bat in tho hills it is 
only used for l'uol or incunso. 

Taxua baccata, Binn.; T. nuclfeva, Wall, T. Watlielmna, 
Zncc.—Vow—• Vhanei'f TCumaan ; Met, Sor; nhave , ily/uis. Madden, 
Joum. Agri.-llort. Soc., Cal, VII., 155 : Brandis, 537. 

Tho yew is found nl Bala Jagosar, 5,900 foot; Prtya-pftni, on 
tho road to Duo IMva, 0,500 foot j on Thitkil in Bov; Knnol on 
tho Nandlikini; Cluila in Olmadhns; Laduli ghat on the Nayar 
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(7,000 foot) and near Tungnuth, but is indigenous only oirtho 
spurs from tlio snowy range. Ti occurs with box mid cypress in 
tlio Bliiigimtlii valley hoLwcon Bhatwuri and Jholu and along tlio 
lioad-walora of tlio Tons and Jumna. Grifhth notes Us occurronco 
in Bliutiin bolwcon 7,300 and 0,800 foot, mid 8,000-11,000 foot would 
Boom Lo bo tlio limit within which it flourishes llioro, On tlio outer 
ranges in Sikkim it does not descend below 0,000 foot, but on tlio 
inuor ranges it is found us low as 7,000 tent, and in 13u.siihir Madden 
has not soon it below 8,000 foot. In Uurliwul poor scrubby npooi- 
mons ascend as high as X! ,‘200 feet at KoduvntUh and to 11,000 feet on 
Tungnfith. Iloffinoistnv records a tree near Gungotri, 15 feet in girth, 
and Dr. Hooker notes one of 18 loot in girth on Tonglo in Bikkinij but 
tbo avorngo girlli is not, more tlum 5-8 foot and height, 20-30 foot, 
Tho sap-wood is whitish, but tlio hoart-wood is heavy, oloso-graincd, 
and ominontly fitted for turnery, taking a very high polish. The Iroo 
is hold in high veneration and the wood is burned as incense and tlio 
bronchos arc curried about in processions in Kmunun. The pooplo 
of Laddie import yew-bark from Kashmir and uso the inner part 
dried and prepared us tou or for mixing with ten and as a dye. 
Tlio Iroo is llioro oallod suwjcka and the hark elwhlnff* The loaves 
(birmi) are exported to the plains rind uro used in medicine and 
the berries are eaten hy the poorer classes. There is little export 
of the timbor, which would sown lo bo woll adapted for shaft a and 
tho purposes to which its Kuropeiin ropresoutalive is applied, if it 
could bo pmomcod iix fuifllobiult. 
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EorCBt hlHtory. On wing tax, Boundary disputes, Government forcRtu. 
Kmiumn forcfll-illvision. Nulnl Till foreet-iIivlBlon. li&nlklicb forest-division. 
GnrhwnL loroflt-illvision. Dohru Dun forest-illvision. Gauges (BUigtratlil) 
division. Foicst at Ihu head of thuTons uml tho Jumna, JniuisAr forcat-divlslon. 
llhccn. oultlvallon. Clnuliomv, Till low-trea. Ipecacuanha. Cork-oak. Sweofc- 
olicstuut. Oarob. Moxuni t and others, Toa, 


From Li mo immemorial, tho furosts along the foot of tlio lulls tq 
which nlono any fiscal value pertained ns 
loreHt Ilia to ly. voll ns those within tho hills wgyq consi¬ 

dered tho property of tho ruling power and as such invariably 
formed u source of rovonuo to tho Stale, Tho most simple mode of 
realising this rovonuo was that actually adopted by subjecting the 
products of tho forests to a small proprietary duo in Lho shape of 
duties payable by Lho exporters. Tho products consumed within tho 
lulls by tho people themselves wore, us a rule, too inconsiderable 
to bo taken into account and wlioro exceptionally largo, ns in tho 
oaflo of fuel for smelting ores, wore included in the rovonuo demand! 
Those duties on ordinary forest produce -wore collected at stations 
along tho fool of tho hills, whilst tlio duty on catoolui was fixed at 
so much por lulu and was paid by tho manufacturers. "For Uiq 
first throe yours of our rule tho forest duos wore loused with tho 


transit duties on merchandise, and on tho abolition of tho latter 
source of revenue, Mr. Traill was authorised to farm out the forest 
dues or kdlh-buiis and hath nuihfils ns they wore called from their 
principal items kdlli (timber), bdm (bamboos) and hath (cotoohn), 
to the Kummdftrs of lho purgamilis in which they wore collected. 1 
Tho rovonuo from this source ill 1818-11) for Kali Kumaun, Chnti- 
bhainsi, (Jhlmlchfita, Kota, tho Pdtli I)tin and Udopnr amounted to 
Its. 3,200, ns compared with Rs. 2,841 in tho previous year. Tho 


* From CommlHBloncr, 14 th September, 1818. To CommUuiouor, 25tH Septoui- 
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following tablo shows tho collections in soimt rupees For nine yonrn 
under the now system j— 


V ear. 


liH. 

Its. 

Year. 

1818-10 ... 

f Ktiiiifimi 
\ (JfirhWiU 

2,0-14 

BOO 

3,200 

1823-24 

1810-20 ... 

(ICiininim 
( Uarliwdl 

3,337 

002 

8,089 

1820-27 

1820-21 ... 

(Kunuum 
( Garliwttl 

4,038 

8J2 

4,8BO 

1827-28 

1821-22 v ,. 

f ICumimn 
\ UnrbwftV 

4,(570 

024 


1828-21) 

1822-23 ... 

( Kminauu 

1 Gtulnvul 

0,808 

!)il4 

6,603 





0,002 





Ks. 

Kinwuiu 

... 6.733 


(5 aril wal 

... 1,308 

7,101 

Kunmnn 

.. 2,200 

(JarhwiU 

... 1,100 

3,306 

Ku lvim 

... 2,204 


(larliwftl 

... 1,381 

3,076 

Kmnaim 

... S,02O 

Gavins 

.. 1,406 

4,026 


In 1824, the collodion of Ibose dues whs intrusted to tho 
anUiontioK of tho MunuhiMd and Bareilly dis! riels in cunseijuniuH) 
of the difficulties regarding boundaries IhuL laid occurred, hut in 
1821} the duty of collecting them wus restored to the hill-districts. 
In 1828, the lorost duos worn loused in the fanners of tho chtv&i 
or g raring-lax nfc tlio sumo ruLo, its it was found tlmt tho two could 
not be then usefully separated. 

Tins graring-lnx was one of tho many miscellaneous items of 
revenue Unit descended to the British from 

Gnwiny-tux. .. , 

lomicr Governments, iTom tho earliest 
times, tho landholders in the hills wore nil subject to n lax on their 
cattle known as yhiUmr which with other cesses was abolished at 
the first settlement. 1 The practice of collecting these duos, whether 
for tho Government or for tho landholders, extended to (ho BlnUmr 
and Turfii and was continued there under the name t/di-ch mu; 
hut the cuttle of the hill-men were exempt from this lax, which 
was loviect cliiolly on the cattle of tho villages in the plains that 
oamo into tho forosts during tlio hot season. During tho two 
or three years succeeding the conquest the number of cuttle pro¬ 
ceeding from tho hills to the DhiYbftv and Tarfti was not so great ns 
to render any cosh on Lliom an object ofinteresUo the Govern men t, 
but tho security nft’ordod by tho abolition of tho old rural guard 
{chaukiddri) system and the introduction of an ofiknonl police led 

‘To Hoard, dated loth July, 1822. These cohmob wero called ghikhtir, nohuri 
nntl puchltjyu In the hUle and wove farmed out ns and under the ilerln inni 
Mawfitifl in tho Itlwhat veto called rftniia, from Ute </(>»« or wooden bar to which 
tlio cattle were tied at night, mul each of which paid ono Ituchcha nor of ghi and 
four pice n year. 
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to increased resort to the plains. It was tlioroforo resolved in 
1822 to snbjoeL nil entile sent to graze in the BhAbav and Tarai to 
a uniform tax of three Minus tor eneh female buffalo, two mums 
for (Mich cow, mul one anna for cmuli bullock a year. Tho farm of 
this tax for the year 1822-28 wu>s given out in throe lenses, aggre¬ 
gating Its 2,077 pur annum. The unsettled state of tho boundaries 
between ICumann mul ilohilldniml boeaino n fertile source of difl- 
puto between the farmers of this lax for the hill mul plains portions 
of’ tho submontane tract. Many of tho lull-men having made their 
arrangements with the ltohilkhmid fanners paid tho duties to them 
and worn again willed upon to pay by the hill funnors, who churned 
tho right to levy those dues in all places in which tho chaukuldri 
cattle duos laid formerly been collected. In 1828, tho cattlo 
belonging to the Kurnins, Say Aims, ami Thokd&rs or head-men of 
pargnmihs in tho hills mul to Pudhans or liead-mon of villngos in 
tho BhAbav and those belonging to permanent residents wore 
exempted from these duos. Xu 1820, the boundary between tho hills 
and Hohilkluuul was finally arranged and separate farms for tho 
grazing duos were established. Tho principle) on which tho collec¬ 
tions wore outdo was that tho fanner within whoso jurisdiction tho 
cufcUe-poiia were sitimLe was entitled to colloofc tho tax. The dues 
wore very rarely collected per hml, the plan being to conn t in eneh 
goth or cattle-pen tho again or donas, that is tho wooden bars to 
which tlie entile woro tied at night. Tho customary rate was to 
consider each atjal ns containing eight bufialoos and eight cows liable 
to a tax of two riipoos. 

To mnko this point in the history of tho mauagoraont of tho 

T , . ,, forests more oloar, it will bo necessary to 

Uoummry disputed. , T J ,, 

ref or to ttioeo boundary disputes. In tho 

oarlier years tliero woro no exports of any value from tho portion 
of tho lowland tract lying bolow the chain of custom posts estab¬ 
lished to lovy tho nxport duty, nnd it was thought that no difficulty 
could arise in regard to the collections made there, but tho unset¬ 
tled state of tho boundary between tho BliAbar and Tnr'ii nnd the 
conllioting claims of tho landholders of the frontier villages, both 
of tho hills and of the plains, soon loci to innumerable complaints 
in which tho district authorities on both sides found themselves 
partizans. The rooords show a voluminous correspondence on 
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tins subject extending over sovornl years, Knrly in 1810, 
lilr. Traill roporlod on Iho oiuironcihnmuLs miulo by llio va\ mtu- 
thtrs of Hilhnri on the forests lying along llio foot of iho hills 
now iiioluclnil in tlio Tulhi<h\s Bluibnr. This Imefc wtis vnlimblo 
to tho hill-mon us affording thorn pasture for thoiv until o during 
tho win tor months when tlio grass in Iho hills dried up and 
bocamo usoloss for foddor. During tlio (Jorklilili rulo a joint com¬ 
mission had boon appointed by tlio Nopal Government and tlio 
Nawilb of Oiulli to settle those disputes, and tho Butiiliu. nala was 
fixed upon us Iho boundary between Urn two states. Tho hillmon 
bad always oocmpiml tho jungle to tho north of this boundary and 
worn anxious to undertake tlio cultivation of tho portions lying at 
tlio foot of tho hills which had recently been taken possession of 
by itho Bilhari landholders. 1 It was agreed that im atlompt should 
bo made to settle tho disputed boundary on tbo basis of that winch 
existed in 1802, when llohilklmnd was coded to Llio British, and 
that advantage should bo taken of this arrangement to domarculo 
tho whole lino of boundary between Itudrpur and tbo NopAI.fron¬ 
tier* Tho difficulty was much enhanced by tlio claims set up by 
Major Itoarsoy, who, in 1814, had purchased tho entire Udaka of 
Billuvri at auction for arrears of revenue and now demanded posses¬ 
sion of a portion of tho Kvmmun ilhabnr, on iho plea tlmfc it belonged 
to tho lowland parganah. A commission was appointed to investi¬ 
gate thoso matters, and it was at length decided that the Manilla 
nala had always boon, mid should oontinuo Lo )>o, tlio boundary 
bofcwoon tbo lulls and tho low country. 0 Thu collodion of all duos 
was liandod over to tlio plains authorities, but, in 182(1, was again 
intrusted to tho (iommissionor of Kumaun. 


i To Bamd, dated fitb Fcbrmvvy, 1610. 

i'rom Hoard) dated fltli February, 1810. 

to Collector, Bareilly, dated 1st March, 
1819. 

From Collector, Baroilly. dated 8tU 
March, 1819. 

To Collector, Bareilly, dated 20 th 
March, 1810 . 

From Collector, Bareilly, dated 20th 
March, 1819. 

To Collector, Bareilly, dated fith April, 
1819. 

From Collector, Bareilly, dated loth 
April, 1819. 

To Collector, Bareilly, dated fHh No- 
vein her, 1819. 


From Collector, Bareilly, dated 18 th 
November, 1810 . 

To Collector, Bareilly, dated 24th No¬ 
vember, lHlfl, 

Fioni Collector, IJarellly, < I a tod 1 st 
December, 18 io. 

To Collector, Bareilly, dated Kith Feb¬ 
ruary, 1820. 

From Collector, Bareilly, dated 34th 
February, 1010 . 

1 From Board, dated 27th .Time, 1820. 

To Board, dated lutli July, 1820 . 

From Board, dated 4 th Any out, 1820 . 



OF TIH6 N0lt'PII-WHBTRRN PROVINCES. 


84:9 


Tho first notice 1 that I have boon able to discovor in regard to 

tho reservation of forests for Government 

Government forcBlB. ^ al(HW 0C(!Urs iu im . Tho whole of tlio 

forests liful always boon recognised us belonging to Government, 
and any part of them could therefore bo appropriated to tho ex¬ 
clusive uso of Government without tho slightest infringement of 
the rights or claims of a single individual. Mr. Traill recom¬ 
mended tlio rOHorvulion of tho tliapUw or tor race land immediatoly 
adjoining tho lower range for tlio timber nml bambus required by 
Government, whilst tlio extensive forests bolowit should still remain 
open to private individuals. A proclamation was issued in 1826, 
prohibiting tho cutting of sal within the reserves, which wero at 
oneo oxcluded from tlio lease of forest produce, and thus tho 
system of Govornmcut forests commenced. hi 1828, as wo have 
soon, the lease was fixed for four years, hut in 1831-32 I find tho 
total forest revenue amounted only to Its. 4,328, of which 
Its. 2,923 were realised in Kumaun and in 1832-33 it ronclicd 
Its, 4,4 37, of which Its. 2,932 woro collected in ICumaun. No 
attempt was made to enforce any system of conservancy and tho 
old system of leasing out Lbo forest duos io eon tractors continued. 
In the report on flu? settlement of Garb will in 1840, Mr. Batten 
remarks that large portions of wasto lands, including wholo ranges 
and their vast forests, woro included from oldon time in tho bound¬ 
aries of tho adjacent villages, though not in their recorded area. 
No change in this nominal allotment of wasto was then attempted, 
as such a division was found useful in assigning soparato tracts for 
pasture for the cuttle of different villages } but, at tlio sumo time, tlio 
inhabitant# of (ho villages within whoso area tlioso tracts of wasto 
land wore nominally included woro prohibited from levying any 
gracing dues unless it had boon a custom of immomorial date, and 
ovou then tho burden of proof rostod on tlioso claiming tlio duos. A 
.similar olauso was entered in tlio lease given to tbohoad-man and in 
the several agreements signed by the shareholders in tho village. Mr. 
Batten further states that his roport 2 shouldbo considered, in a measure, 
declaratory of tho principles on which tho sctUoinont was formed, 
and adds ;—“1 therefore take this opportunity of assorting that tlio 

1 To Bonrrf, diitod Hand .lime, 1820, To Collector, Bareilly, dated 2 <Jlk Septem¬ 
ber, 1820. 1 SlftU Kimmnn, 120,83(1. 
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right of Government to all tho forests and wasto lands not incliulc d 
in tho assessable area of tho estates remains wholly unaffected by 
tho inclusion of certain tracts within tho boundaries of villages, and 
no onu lias a right, merely on account of such inclusion, to domain! 
payment for tho uso of pasture-grounds or for the permission to cut 
timber and fro wood. Neither does such inclusion interfere neces¬ 
sarily with the right of Government to accept offers for clearance 
(naudbad) leases. But as ordored in tho caso of tho Tarai forests, so in 
tho hills (whore, too, claims to propriotary rights nro rare), tho inhabi¬ 
tants of tho villagos most adjacent to tho tract, or having it recorded 
within their boundary, should have tho first refusal of such leases.” 
In his Ktumum report Mr, Batten distinctly states that those prin¬ 
ciples apply equally to Kumaun. 


In his report on tho Kumaun Bhabar in 1846-47 Mr. Batten 
gives tho rovenuo from tho keith bdna and chart'd m till tils as fol¬ 
lows :— 


Name of patti. 

Forest dues. 

Pnattirngo 

dues. 

Total. 



Rs, 

■■■ 

lia, 

Kota ... „( 

• 4« 


■"Vr . 

8,dOI 

Chlmkhittn. ... 

... 

® te?.:’will ij If 



KftU Kumaun ... 

... 



<1,227 

Total 

... 

| 0,750 

8,973 

18,720 


Jlo states that though tho injury said to bo done to tho reserved 
Government forosts was somowhat exaggerated in somo places, tho 
Government rights 3iad been suspended and in others tho older trees 
had beon removed, and recommended that stops should bo taken 
to prosorvo tho fow patches of old sal that lomaincd and tho young 
sisu plantations. In tho oastern Bbiibnv cultivators woro allowed 
to clear tho ground and sell tho timber. Tho restriction as to cutting 
sal in tho ihdplas or plateaus of the lower hills which was issued in 
1826 had been removed, when Mr. Traill saw tho farms falling in O no 
after tho other owing to tho scarcity of sal in tho lower sites. In 
tho Kota and OhliakfUa Bliftbar the farmers woro allowed to cut 
down and sell the sal limbor which is thoro confined to tho thdp~ 
tes and does not occur also in isolated patches in tho plains us it 
does farther east. In appendix A. will bo found a list of ratos 
according to which farmers of tho forosl clues in Kumaun were 






OF THE NORTH-WESTERN PROVINCES. 


851 


authorised to collect from tho exporters in 1817, and wo shall now 
proceed to describe the forests as they now exist. 

The sub-Himalayan forests of tho Kumaun and Garhwdl districts 

Sub-IIimdlayan fo.ct* eX ‘° IlJ ft ° m til ° ^“g 03 ®td«, <®™K- 

ing tho lower spurs and ridges of tho Hima¬ 
laya and running down some distance into the Bhfibar. The Tarfti 
forests contain a little sdl, of inferior growth, barely sufficient for 
the requirements of the cultivators, and aro not included in the 
tracts under the Forest Department. With tho exception of a por¬ 
tion of the Glmudni Ohauk which belongs to the Tarai, almost all the 
islands in tho Sfirda below Kumaun havo been given to Nop hi. 
A cart-road running along tho foot of tho lulls from tho Ganges to 
the Sarda generally forms the southern boundary of the forests iu 
Garliw&lj but furLhor east sovoral blocks reserved for Government 
purposes lie to tho south of tho road and are included in tho existing 
reserved forest area. The western lUmganga and its tributaries, 
tho Barsoti and Kotirao, form tho boundary between the two great 
forest-divisions of Kumaun and Garhwal, whilst tho outer Himalaya 
give a well-defined boundary on the north. Except the Kumaun 
Iron Company’s grant and a number of villages, all of whose rights 
havo boon recorded and for whom blocks of forest have boon left 
open, tho entire area described forms ono vast State l'oresb iii one 
compact block perfectly markod out oitlier by natural or artificial 
boundaries, Within those limits no private rights oxist whioh can 
prove injurious to the host sdl forests, and cattle-grazing is prohi¬ 
bited iu all portions which aro free of village rights, except where 
H is entirely harmless, Tho most valuublo timber is sdl, which 
grows with great vigour in many parts and covers about onc-fourfcli 
of tho forest area. Tun (Gedrda Toona ) and sissoo {Dalbergia Sissu) 
aro plentiful in tho low, moist valleys and flats, whilst other jungle 
trees, especially the Torminalias, Lagerstroemias, Acacias, various 
species of Anogoissus, Adina, and Ougoinia, are found mixed with 
sdl overywhoro, oven when tho hist predominates. Amongst tho 
minor for os t produce the bambu takes tho first rank, and noxt the 
matting and cordage materials and indigenous drugs, tans and dyes. 

Wo shall now procood to give a short account of tho existing fovest- 
divisions and their origin. The contract arrangements for foiling 
continued in Kumaun until the year 1858, and as a con doq nonce no. 
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system of conservancy could bo introduced. Tlio forests of tlio 
present Kuimum forest-division 1 wore doniid- 

Kuiuiinn forest-division. .. ,, .. m i i 

eu oi goou trees m nil oa&ily accc.ssiblo places, 

nud wore it not tliat nature lias happily made tlio sdi T sistt, Jchair , and 
dhauri largely reproductive, tlio now Forest Department would liavo 
hud littlo to conscrvo. Between 185.5 unci 1857, tlio demands of tlio 
railway authorities induced numerous speculators to miter into con¬ 
tracts for sleepers, and in order to secure a certain favourite area for 
themselves, those moil wore allowed, unchecked, to out down acres of 
old troos very far in excess of wlint they could possibly oxporfc, so that 
far some years after the regular forest operations commenced the 
attention of the department was chiefly directed to cutting up and 
bringing to tlio dep6t tlio dead timber left behind by the contrac¬ 
tors. 2 Major (now General) liamsay was the first Conservator. 
Ho abolished tlio contract system in 1858 and gradually introduced 
a hotter arrangement, by which tlio cultivation of patches of laud in 
tlio forests proper was discouraged and tlio cultivators woro induced 
to take up lands chiefly south of the cross-road from Hard war to 
Barnuleo, leaving tlio valuablo forest kind to the north untouched. 
This llio first attempt utroal conservancy would, probably, havo suc¬ 
ceeded better had not Lbo management of tho forests been taken from 
the Commissioner of Knmaim in 18b8, for arrangements of this kind 
take much time and trouble to olaborafco. In his report for tlio 
year 1887 tlio Commissioner writes :—“As yet cattle havo not in 
nil oases boon excluded from tho tracts roeontly made over to tlio 
li , orestDi>iKU’tmonfc,bocftuso some time must bo allowed to the villagers 
to make other urraugomonls. A great many cafcfclc-shods have boon 
romovod from tho vicinity of tho sal forests of tlio outer raimo 
between Ilaklwhui and tho Siirdu rivor and the cross-road has been 
declared the boundary nearly tho wholo way.” In his report for 
1888 tho Commissioner writes“In another year or two I hope 
tliat all tho Kumaiin valuablo sal forosta will bo as freo from cattle 
as those of GarhvrAl.” Unfortunately this is hardly tmo oven at 
ilio present day. Tho sumo officer introduced tho system of bavinrr 

‘This ilivision extends from tho hnrila on tlio oast to the PJifkarirer on 
tho vest inn! Irani tin* huso of the outer hills on tlio north to the boundary 0 £ 
the Tim'd district on the RuntJi. 1 inn indebted for tJic materials for the nofcleo 
of lids dins!oil to Major (Jniuplitdl Ihtough tJic OoiiHorvalor, Mr. (i. Greitr. 
5 See Major Ihiiiisay’s rqunt on tho condition of the forests in mill in' JVurth- 
Wcstiru I rovhwex Guutte Supplement, JJItll December, iLfli 
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all trees marked by responsible officers beforo permission was given 
for foiling and commenced arrangements for protecting tlie reserved 
forests from fire. Operations, however, appear to have been con¬ 
ducted on too largo a scale or wore too irk so mo to the squatters, for, 
though successful for a time, the occurrence of an unusually dry 
season led to groat loss by fires. But, on fclio whole, the admmistra- 
trntion of the forests was a marked success. From the table given 
in the appondix the receipts and expenditure for the years 1850-60 
to 1867-68 show nn excess of receipts over charges amounting to 
considerably over fifteen laklis of rupees. 1 The forests not only 
gave a bettor return but were conserved for tho first time, and 
arrangements were made for tlio bettor protection of tho young 
plantations and planting out tlio denuded tracts. 

Major Pearson took charge of the Kuinaun forest-division in 
Under tlio Imperial Fo- 1868, but made little change in tlie working 
rest Department. arrangements. In 1877 the reserved forests 

in tlio lCumaun Bluibar wore formally demarcated, 8 and it will ho 
convenient to adhore to the arrangoments then sanctioned in the 
following brief description of each block :— 

Block 1 comprises the Cliilkiya forest, which is one of the largest 
and most valuablo, having an urea of about 126 square miles and 
containing much fine sdl tiinbor, Tho move accessible forests in 
this blook wore worked by contractors before 1858, and tho remain¬ 
der have furnished tho chief part of tho tiinbor brought to market 
since that year. Tho entire block has boon worked, but there are 
still numbers of mature trees that have boen reserved for shade and 
shedding seed and which may bo cut down when the young stock 
have boen established. Fire conservauoy has also boon successfully 
onforcod for some years and tho young trees bid fair to produce 
good timber. 

Block 2, comprising tlio Garlu Balcliand forest, has an area of 
17 square miles, all of which have been demarcated, and of this 
about 11 square milos lmve been enclosed with fence and ditch 
and avoprotooLod fiom firo. The forest is chiefly sdl, but the soil 
does not seom suited to produce largo sound trees, and its fittest use 

1 Receipts, ltn .12,Of), 45 9 (ICrnnnnn, Us 15,01,050, ftnrliwAl, Rn 17,89,0110). 
Charges, Us. 17,43,842 (Knnmnit, Rb. 0,113,477 1 Garhwnl, Ra 9,10,005).- 3 See 

G.Oj. No. 407 l'\0,, datedGthScplembcr, 1877,nndNo. 173,dated 20tli February, 1879. 
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will bo to supply saplings, -which can bo carted from the spot and 
will find a ready market in the plains. 

Block 3 comprises the western Kota forest, which has an area of 
about 55 square miles and contains much valuable ml forest. Gonc- 
ral B:u us ay writes ~ fC Tlioro is no part of Kumann where sal thrives 
so well ns in the Kota Bun, west of the Bliabka river.” The Kota 
forests have boon worked like block No. 1 and have supplied much 
timber to the market during tho Inst twenty years. Biro conser¬ 
vancy 1ms been introduced since 1877. 

Block 4, comprising tho forests below tho Chlmkhdla parganah, has 
an aroa of about 103'5 squaro milos and consists of sal on the Ihdphis 
or plateaus and sonio very fine haldu bolow. Tho western portion 
botweon the Bliakra and tho Garda streams lias been worked for 
many years by the Hawiib of Bampur, 1 and tho onstorn portion from 
tho Gnula to Chorgaliya by contractors and for canal-works and 
building purposes in Haldw/uii. Tho only largo tract remaining 
unworkod in this block is tho Nnndhaur valley. 

Block 5 is known as the Horai forest. It has an area of 14 
square miles and lies bolow tho hills. II contains some valuable sal 
forest, of which tho eastern half has been onoloacd with fence and 

ditch. 

Block 6, or tho Kfili Kumann forest, has an area of about 230'5 
squaro miles and consists entirely of hill-forosL, of which tho lowor 
slopes and more easily accessible parts liavo boon worked out by 
contractors. Still thoro is a largor aroa of unworkod sal forest 
boro than in any other block of tho Kumann Bhtibnv. 

Block 7, or tho Bhyfinimo forest, has an aroa of (18 squaro miles, 
of which about 0110 -tliird is sal forest and tho remainder is chiefly 
hhair and mixed junglo and open plains, on which immense numbers 
of catllo grazo. 

Block 8, known as tho Chela forest, has an area of about seven 
squaro miles, of which about a quarter is sal forest and the remainder 
is chiefly haldu and bambu. 

Block 9 comprisos tho Barmdeo forest, which has an aroa of 
7'3 squaro milos and lies at tho foot of the hills near tho Simla 

I Tho Nay Ah of lt<impur is allowed to export every year 200 trees, not less 
than Gj feet m girth, tree of duty. 
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river. Ifc contains some promising young sdl forests, besides khair, 
sis a, and Iambus. 

Block 10, known as the Saida forest, coraprisos a number of 
islands in the Sard a which aro covered with sisu and khair forest 
and have an area of about eight square miles. 

Block 11 comprises a small patch of sdl forest on the Simla about 
thveo miles above Banbasa measuring 820 acres, recently transferred 
to tbo Imperial Forest Department, which lias charge of all those 
demarcated forest blocks, and the remainder of the forest area is 
managed by the Commissioner of Kurnaun, As a rule, the good 
sdl forests consist chiefly of s«7, but thoro are also patches of tun, 
khair , sisu , sundan , gosetm, sain , haldu, dhauri , bdkli , and bambns, all 
of which are rising in value every year. Tho cart-road from Barmdeo 
to tho Ganges is connected with cross-roads to tho different blocks and 
temporary roads are made when necessary. 

In tho young forests tho trees differ materially in different 
localities. In some places where tho soil is suitable and other cir- 
cmnsLanccs have favoured tho growth of tho young trees, they aro 
exceedingly fine and show straight stems, clean barks, and fine 
heads. In other places where the soil is poor, hut more especially 
where tho numorous cattle stations formerly existed, and whore in 
consequonco the young trees sufforod continually from being lopped, 
barked, and othorwise injured, and whero they were more exposed 
to repoated fires, tho troes are knotted, crooked, and with poor 
heads. The best forests in tho eastern tract are porliaps those above 
Barmdeo, near the junction of the Ladhiya with the Sdrdti, whore, 
owing to the favourable nature of the soil, the sdl has developed to a 
remarkable degree and, owing to tho difficulty of carriage, the trees 
have been left uninjured by speculators and contractors. Uoxt in 
importance come tlioso to tho west and north of Ghorgaliyn and 
thoso on tho flats and plateaus abovo tho Jagbura and Kulauniya 
streams, and next tho sdl forests in the valleys of tho Nandhnur 
and Savnragadh streams. The geological formation in the last 
tract is sandstone and massive boulders. Further west there 
are still valuable forests botwoen tho Kosi and tho Bnmgangn, 
and there can bo little doubt that in tho course of time the 
forests under a careful system of conservancy will renew their 
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pristine vigour and well repay tho core and money oxponclod upon 
them. 

Tho only important private forest is that belonging to llio ICu- 
maun Iron Company, whoso grant ox lends 
Iron ompany s oiea 8. p rom the Mnnnr Gadhora, about ono mile 

west of the Dhabka, as far as tho Bhakra river, about half way be¬ 
tween Kaludliungi and HaUhvani. Tho grant is bounded on tho 
north by tho Himalaya and on the south towards tho Blidbnr hy a 
lino of pillars, and the area is about .350 square miles, Tho oolloc- 
tions from this tract for timber and minor forest produce from 18b 1 
to 1881 lmvQ amoimtod to moro than two lakhs of rupees, and it 
now constitutes ono of Llio most valuable forests in Kiimaun. It is 
difficult fcojsay what portion of their rights Government resolved 
to grant to tho company, for llio deoil was novor executed, but from 
the draft it would appear that only fnol-riglifa wore intondod, and 
certainly none other is expressed. Tho subject of those forests ‘and 
tho company’s claim to them boing now nndor tho consideration of 
Government, it will not bo necessary (o allude to thorn any further. 1 

The climate in some parts of Llio tract below the Kumaim lulls is 
fair from November to J inio, but i n other parts 

01 Inin to, &c. *■ 

it is very ratal m November and alter April. 
During tlio cold-weather tho Bhdbar forests present a busy .scene. 
They are then filled with wood and bambu cutters, labourers haul¬ 
ing out timber, men and women collecting bdhar grass, making mats 
and baskets, gathering roots, leaves and plants used in medicine or 
the nils, or hording cattle. After April all, except those wlm have 
bcoomo acclimatised, leave tho forests, and during the rains they 
remain practically closed. Ordinarily every lull stream becomes 
tlion a raging torrent often impossible to cross for sovoral days. 
Hlephnnta and ligors, though now loss numerous limn in former 
times, return to tho haunts from which they had boon drivoii dur¬ 
ing tho hot weather : tho prairies bocomo a son of grass and tho 
undergrowth in tho thick jungle presents nn obstacle to moving 
about most difficult to surmount. To tlio unacclimalisod those 
forests am deadly during tho rains, and few sumvo tho malarious 
fever that a night’s rcsidonoo within thorn then froquonlly gives 
rise to. Thera is no doubt, however, that tlio cl oar uncos oflbeiod 
i Sea for a sketch of tlio Conipnny’* liifitory. 


Oilnmto, &c. 
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by tho Bh&bar cultivators liavo dono much towards ameliorating 
tho climate, for places where man could not formerly exist are now 
the cenlro of flourishing colonies, the inhabitants of which remain 
all the year round in their villages. 


Nniul Til forest-division. 


The forests in and around the settlement of Nairn Tiil were 
domarcatod in I860 and now form tho Naim 
Tiil forest-division. 1 Previous to 1845, all 
tho treos in tho neighbourhood wore considered to belong to tho 
villages within whoso boundaries they wero situate, and those 
within tho valloy wero alone protected. Some years later, the 
Commissioner took over tho forests in tho neighbourhood of the 
settlement and allowed no timber to bo felled without his permis¬ 
sion. A small establishment was .ontertainod to patrol tho forests 
and a royalty was levied on each; treo felled to meet the expons0. 
In 1865, tho forests wore taken oyer by Government, and have 
since then been managed chiefly with a view to supply the local 
wants of Naini Tal. Chtv of a good quality for building purposes 
is abundant and the various species of oak and fho^rliododendron 
afford materials for charcoal. In 1879, tlicso forests were gazetted 
as ‘ protected/ and now comprise about 38 square miles. Deodar 
plantations have been made with marked success along tho slopes 
of Lanya kiinta, and bdnj and iiionj and k/uwsu oaks, also walnuts, 
horse-chestnuts, and ash have been extensively sown and planted, 
A11 attempt to reproduce the cypress was thought to have failed, 
hut tho soeds have germinated after remaining a long time in tho 
ground. 

Tho JUnikhofc forest-division is, liko the preceding, intended to 
control and provido for the local supply of 
timber and fuel to tho linnikhot settlement. 
Tho Imperial Forest Department deputed ail olficer to tako chargo 
of tho forests around tho intended military statiou in 1867, but it 
was not until 1873 that the forest boundaries woro finally settled 
and operations regularly commenced. The tracts now conserved 2 
are fifteen in numbor, of which one having an area of about seven 
square milos is closed and surrounded by a ring fence of thorn and 
is ‘reserved’ and clear of all private rights. It contains pine, oak, 

1 Keflcrvcil by Nob. 14!) and 150, (tilled 2is6 February, 1S7!>. a y ce 

G. Ob. Nob. 170 ami 177, dated 20 th February, 1879. 

1U8 


lldullchet force t-dl via Ion. 
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rhododendron, and other woods of minor value. Tho other forests 
which are ‘protected’ and cover an area of about 51) square miles 
ara situated at distances varying from one to 24 miles from liiini- 
khet, and are hold conjointly by Government and tho inhabitants 
of the villages within whose area thoy occur. Tho latter have a 
right to grazo their cattle and cut wood for fuel or for building or 
agricultural purposes, but no power to cut for salo to any one. 
Bat the great feature of this division is tho nursery which, though 
commenced only in 1871, lias done much good in distributing 1 fruit 
and timber trees all ovor tho provinco and in conducting acclima¬ 
tisation oxporimenis. 

In Grarhuhl, ns in ICumaun, tho contract system romainod in 
Oariiwfilforcat-aivi- ^rco and, in 1 Bill), wo find tho right of collect- 
ing tho forest and pasturage dues of tho PiUli 
Bun leased to one Pmtam Singh for twenty years at a fixed annual 
rental of Its, 2,750, of which Its. 1,0-JO wore on account, of tho 
Jaith-bdns section. Tho forests hero are amongst tho most valuable 
both for timber and bambus that exist along tho whole line of hills 
between the Jumna and tho Simla, and tho loss that must accrue 
should this arrangement continue was brought 1 * to the notice of 
Government in 1853. Tho result of tho correspondence that then 
took placo was that Padum Singh’s rights wore purchased for 
Its. 15,000, and the forests were taken under direct management 
and transferred from tho Bijnor district 8 to Gurhwiil, whilst tho col¬ 
lection of the duos from the Khoh river westward still remained with 
tho plains authorities. Posts wore established at tho outlets of tho 
ICotri and Patli Buns for tho collection of dues from exporters, and 
tho surplus lovonuo was devoted to opening up roads and improving 
tho forests. In 1854, Captain Reid took ovor tho management and 
romainod in charge until 1858. Captain licit! attempted little in 
tho way of conservancy, but commenced felling operations on a largo 
scale and erected a saw-mill that could not be worked owing to a 

1 12,000 crafted plants lum* been distributed to villagers im.l householders, 
besides Bomo na.ono forest and ornamental plants, ami about 4110,000 forest trees 
ilftVO boon p’untert in lliu veaervo from tho nursery, * Ry Mr. (now Hir 

Jolux) SLruohey, to Commissioner, 4th August, 1853 ; from Ctovcrmnent, 'No.0747, 
tinted ) 7th September, 1853 _ 8 The collections of tlio forent mid pnBtuvftffo 

dues from tho Kotri Dun, including Udepur, was handed over to the Superin¬ 
tendent; of the Dun and the Collector of Hljnor In 1840. In the dues from 
the Kotri Dun and the lUnvasanwsir part of Udepur amounted to Its. 1,403, ami 
from tho llawiieun-pai' portion to lls. 1,011 a year ; total of Garhw&l, Rb. 
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do Feet iti the slope of the canal that was to afford the motive power. 
The mutiny then intervened, and in 1858 the forests came under 
Major Hums ay, who introduced the system of conservancy that we 
have noticed in tho account of the Kumaun forest-division. His 
administration was marked by tho control of felling operations, tho 
removal of sqimtiors from the valuable forest tracts to available land 
fit for cultivation below the forest boundaries, tho construction of 
roads and the establishment of' stations for tho collection of roYonuo 
at convomonb intervals. Tn 1801-02, cultivation in tho Path Dtin 
was put a stop to by assigning lands to the people in the Ilhabar, 
and tho cattle-stations wore broken up and removed from the 
reserved forests. This operation occupied three years, from 1862 
to 1865, the cattle stations being romovod from all the Garhwul 
forests, and in Kumaun From all the forests above the main lino of 
road. In tho meanwhile excellent roads wore opened out, and the- 
forests, especially tlio.se oF Garhwal, were made accessible from all 
sides : at the same timo a regular system was instituted of working 
only certain forests, the remaining ones being kept rigidly shut 
up, and the selection and markiug of all trees previous to felling 
was insisted on. Tho felled timber left by the old contractors and 
Captain Reid was exported and sold and tho machinery of tho 
saw-mill was transferred to Rfirki, Colonel Baugh aclod as Conser¬ 
vator under Major Ramsay and an establishment was entertained 
to prevent the felling of timber without license, to protect the 
forests from tiro, to cut down creepers and to mark trees for felling. 
Tho management of tho forosls was transferred to the Imperial 
Forest Department in 1868, and, iu 1879, tho whole forest-division 
of Garhwftl from tho Ramganga to tho Ganges was divided 1 into 
five blocks, an arrangement that we shall ohsoivo in the following 
brief description :— 

Block 1 comprises tho Path Dun forest with an area of 237*fr 
square miles. It is ho muled on tho east by the Kumaun boundary 
and on the wost by tho Paliun river to its j auction with tho Hum- 
ganga, and thence down by tho Ramganga to tho Bijnor district. 

Block 2 comprises tho forests of tho Kotri Dun with an area of 
about 180 squuro miles, and is bounded on tho east by the Patli 

1 1*\ 102 , dated 24th Ifcbiuary, 1870. 
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Bun forests and on the wi^t by the Klioli vivor io the ICotdwiiru 
mart, tlionoo by Jamangnrh and tlio Lfilptini ridga Lo the Saudi 
dupOt on (ho Ganges road. 

Block 3, known us tlus Saneh forest, has an area of 17 squares 
miles and lies between the KI 10 J 1 river on tins east and Llio Mai in 
river on the west us far ns the Cliuuicigluita marl. 

' Block 4, known ns the Litidlulug forest, has an area of 36-«5 square 
miles and lies between tlio Mai in on llio oast and the ltawiwan river 
on llio west. 


Block 5, comprising the tract between tlio Ilawtisan and tlio 
Ganges known as tlio Khara forest, has an area of 98 .square miles. 

Block (i, known as the Kurl.iyn fores!, lias an aroa of about 900 
acres. It consists chieily of mil and is situate on tlio loftliank of fcho 
Miuidluti stroam. 

The northern boundary of all those blocks lies between the aulli- 
vntod area of the hill villages and (lie forests proper, and the mm them 
boundary is found in the road between ICotirao on tlio east and tlio 
Ganges on this west. 


Tlio I\Uli Dun forests occupy llio, valloys of tlio Rivingnnga and 

Pfitii Dun loicsis. its alllll01lts tuul tho ri,I T^ which run between 
Budv walmheda. Tho geological formation of 
this tract consists of alluvial deposits and drift in tho valleys and 


plateaus, and massive grey sandstone interspersed with blue shale 
on tlio ridges. Tim whole Dun lias been a noble forest of s<ll, tho 
lower and more accessible portions of which have been worked out, 
but in which enormous tracts of virgin forest still remain, from 
which uudor judicious treatment iuoxlumsliblo stores of timber may 
bo drawn. Bxcollont reads wore constructed though the principal 
valleys by Major Ramsay, and these luivo been kept, up by his suc¬ 
cessors. The forests of this tract may he convoniontly divided into 
those (I) of llio Main or Tahmiriya; (2) those of the MundliAl • 
and (3) those of the Humganga, south Belli Dun and fcuna river. 


(1) Tho whole basin of tho Taimiiriya and its affluent* con¬ 
tains a noble mi/ forest. Tills track was considerably thinned onl 
many years ago for wood for llio guu-earringo agency, but nob 
■io a too great oxlenl, as tho result has been satisfactory in tho 
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improvement of tho growth of second-class trees ns compared with tho 
condition of the same class of trees in tboso portions of the forest 
which have novor been overworked. Throughout this tract since 
conservation has been enforced tho growth of aiil saplings gives hope 
of an unlimited supply of this valuable timber. This growth is 
fostered by the ground bocoming thickly clothed everywhere with 
bambus, by which the moisture is retained in the soil and the increase 
of other grasses is prevented, and thus tho risk of fires is materially 
diminished. 

(2) The forests of tho Mandhal owing to their remote position 
have never boon much worked. There are here in consequence to be 
found a largo numb or of first-class sdl trees as well as an abundance 
of trees of ovory ago and size. Tho good forests may bo said to extend 
over about fifteen miles in length through all the lower portions of 
tho valley below Jarnt, on tho slopes and plateaus facing the north 
and on tho opposite hank of tho Mandliul over tho last five miles. 
On tho plateaus above tho river the siil lias attained a very large 
size and fino Inn trees exist in tho valley which seems particularly 
well adapted to tlioir growth. 

(3). The forests of tho valley of tho R/ungatiga, the south 
Path Dun and the Sona are all situated on tho hills sloping down to 
the Rtimganga and its affluents, tho Sona and Gaujhem nnln on the 
right bank and tho Maim Sot, Palharpani and Dharau streams 
on the left hank. Those forests wore ‘foiled oven to desolation’ 
years ago and many parts of them have been permanently injured. 
No attempts at reproduction wore mado, and the land where fine 
adl forest once stood is now too denuded by exposure to admit of 
efforts in this direction proving suooessful. There nro, however, 
some good young plantations springing up and some mature trees, 
as already noticed, oxisl ill the MandhAl valley. The exceptions 
nro places whore tho old trees have been completely cut away, and 
bore, there being no natural shade or seed-sowing, tho dense grass 
effectually prevents all artificially sown seeds from germinating, and 
though measures have been taken from time to time to reproduce 
tho forest, tlioy liavo mot with only very partial success. There ia 
still, however, some sdl in tho highlands, some nsu along tho rivers 
and Mn in tho vulloys, and a fair amount of khair and good grass 
in tho open level ground. Below tho Shv&liks there are groat 
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hnnibu forests on ilia level lints that afford a considerable revenue, 
Tho great question of fire conservancy lias always engaged the 
attention of tho establishment, and up to 1879 no great injury 
had been dono for several years. In 1879, however, tho cholera- 
stricken pilgrims returning from tho Tlardwar fair spread fires in 
overy direction, and considerable damago to tho young plantations 
resulted, lloads have boon opened to all the principal blocks 
in commotion with tho road from Kotirao to tho Glangos that 
forms the southern boundary of fclio division. 

Tho forests of tho KoLri Dun lio between tho PiUli Ddu on tho 

east and tho Klioh river on tho west. Tho 
Kotri Dun. _ , .. ... Tl , , , 

formation of ilio soil is sandstone and drift 

and tharo is little water and low good fores!s. Tho trees are 
almost entirely sal dilFering in value in different places accord¬ 
ing to tho soil and other natural circumstances. Dew tracts in this 
forest have not boon worked moro or loss, but there still remains 
some good timber on the moro inaccessible ridges. Sinco tin's 
forest has been rigidly protected tho young trees have made con¬ 
sider able progross, and tho keeping out of cattle and fires will in a 
few years do much to restore them to their original condition. 

Blocks 3 and 1 lio between tho ItawAsnn and tho Klioh rivers, 
^ ] a ^ ^ a distance of about sixteen miles. Tho soil 

is a dry sandy loam with outcrops of gravel 
and blue clayey slate in tho bills. Tho entire tract appears 
to have been extensively cultivated in former times, but there is a 
great want of water through all the lower forests. Thoro are hero 
throe largo su'd patches. Tho first along tho Kawasau has boon 
extensively worked and little valuiiblo timber remains; tho second 
along tho Chaulc igluila stream contains Homo mature sdl trees and in 
tho valleys Min; mid the third is a young sdl forest in tho south-east 
corner of tho division, about three square miles in extent. Bakova, 
sain , and luxldu are also found on tho lower plains along the sou thorn 
boundary, but 1 mmbus, which grow luxuriantly every where, form 
tho main article of export from both blocks. 

The early history of the forosls of Pchra Dun has much in com¬ 
mon with that of tho eastern forests in 
Kuimum and Cavil will. Both tho Garhwi'd 


Dchvn. Dun foiestfl. 



OF THE NOTVrn-WESTEllN rilOVlNCKH. 8(>,T 

R,i\jiis and the Gorlduili Government derived-a considerable revenue 
from the various items of forest produce grown in the Dun and 
adjacent hills. This was usually levied as a transit duty and was 
collected with tlio export and import duties on every article of 
commerce entering or leaving the Di'ui. The aggregate amount of 
those duties in 1809-10 was Us. 16.000, and in tho following year 
was Us. 15,200, of which over one-third was absorbed in paying the 
collecting establishment. The transit duties were abolished at tho 
conquest, and with them tho duty on the export of forest produce, 
which, though a legitimate source of income, was lost sight of until 
ilr. Moore Look it under his management in 1819, For threo 
years tho duties on exports yielded a revonue averaging Its. 4,000 
per annum, and in 1822 were leased to one Sarjan Negi for four 
years at Its. 5,000 a year. In 1825, Mr. Shore gavo new leases for 
five years to various porsons for fill the collecting stations, oxcopt 
that at tho Khcri pass, at an aggregate demand of Rs. 8,500. In 
making thoso arrangements it was distinctly laid down that those 
dues were not to be regarded as transit duties, but ns rent for tho 
use of the forests and as a royalty on tlioir products, and on this 
principle all subsequent settlements wore made, 1 Curious to say, 
Mr. Shore' 2 was averse to prosorving sal and devoted all his attention 
to tho propagation of sisu, going so far as to import seed for this 
purpose from Fatahgarh. Ik does nob appear that any attempt was 
over made to conserve tho forests on any system or to control fell¬ 
ing operations, and in 1829 the revonue had fallen off so much that 
bnlnneos amounting to lis. 6,000 had to bo written off on account 
of the leases granted in 1825. Major Young then took clmrgo of 
the forests and offered the rigid of levying the forest duties to pub¬ 
lic competition by auction. Tho experiment was fully justified by 
tho results, giving a revenue of Its. 6,425 for the ghdts on tho 
Jumna and Ganges and of Its. 9,595 for tho passes to the plains, or a 
total of Its. 16,020. The duties woro farmed at these rates for the 
years 1830-31 to 1832-33, when another auction sale gavo an income 
for threo years longer of Its. 25,345 a yoar. From 1839 to 1844 the 
farm was leased to Atmngir, a Mahruit of Hnrdwfir, for Rs. 35,000 
u year, and at tho conclusion of Ins lease the forestsywero taken 

JTo Commissioner, Kumaim, 15 th September, 1820 . ’In appendix 

A,2 will bo found a list of tho rates authorised for collect! ju by Mr. biiore. 
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under direct management by Mr. Vnnsibfcart and ho rciuainad until 
1855,when a forest establishment v.as formed. A sallog which would 
then fetch at Moomt between forty and iifty rupees and could bo 
curried on a four-bullock cart paid un export duly of only eight 
annas. Five of these carts could carry out one hundred mu units of 
good limo worth over Its. 100, tlio duty on which way only twenty 
mums. A four-bullock cart of culoclm sold for Its. 200 in Lbo plains, 
and a similar load of biunlius (about 100) was worth eighteen rupees. 
It can therefore bo readily understood how eager speculator. 1 ! wore 
to outer into this profitable business, especially as no control wlmfc- 
ovor was exercised ovor llioir operations either as to the quantity of 
timber cut down or tlio localities to bo worked. Mr. Williams 
writes:— u livery ono continued to hack and hew away at tlio trees 
as ho ploasodj only paying certain duos to Lite farmer in the event 
of tlio wood being exported. The latter made Ins own arrangements 
to secure tlio collodions at the dillbront passes. Bookless waste was 
inevitable and the lino sal forests began to disappear rapidly. The 
absonco of conservancy was absolute. Tlio district shill abounded in 
fine trees from one hundred to two hundred years old and upwards. 
All those foil boforo tlio axo, and probably the rest would have gone 
with them had tlio roads been ft litllo better. The consequences of 
this bud system are most perceptible in the western iJiiuwhilst 
in the eastern Dfm largo numbers of Mali' Irons wore cut down to 
burn limo for the Rurki workshops and the calial head at Maya- 
pur. 

With tlio introduction of a regular forest establishment in 18-11) 
Iho revenue rose onormously, but unfortunately oven then no sys¬ 
tem of consorvancy was attempted. The mu liny intervened and in 
1860 the rovonuo began to fall, and in 1867-78 reached the low 
figure of Its. 23,8112. In 1861, regular forest operations commenced 
under Mv. F. Williams, C.S.I., (Joinmissioncr of the Meerut divi¬ 
sion, within which tho Dclmi district is situate. His jurisdiction 
oxtonilocl over tho whole of tho I Ain forests, the Biwiiliks and a por¬ 
tion of tho Snliiiiunpur district, besides certain forests of the outer 
range leased from tho Baja of Tirlii. The story of the sub-Biwalik 
forests in the Sahamnpur district lias boon noticed in tho Memoir of 
of that district. ISTo attempt of any kind was made to presorvo 
tho forests there; ou the other hand offerLs waro directed to iudneo 
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squatters to take up the land and clear it for agricultural purposes, and 
grants of so-called was to land were made to any one that could ho 
prevailed on to accept them. Up to 1839 the forests were left 
entirely in the hands of the TinjpuL zamindrirs within whoso boundaries 
they were nominally included, but in that year some 142,420 acres 
wore demarcated as forest tinder the names Klicri, Krinsrao, and 
Pathavi Kadi, Within these boundaries tho grants wore made and 
the tracts uni el were handed over to the now Forest Department in 
1804, Mr. Williams devoted his attention to a survey of the forests, 
to making roads and securing and defining the rights of Govern¬ 
ment and individuals. This was no easy task owing to tho neglect 
of former years which permitted tho growth of prescriptive rights by 
lapse of time. It was not until 1877 that the forests wore pro- 
porly demarcated, 1 and we shall follow the arrangements then 
made in our briof description of the existing forest sub-divi¬ 
sions. 

Block 1, callod Um Siwalik rniigo, is bounded on the west by tho 
Eii sting fouest-di- Jumna mid on all other sides by a forest lino 
vl8ioua * marked by pillars. It lias an area of 449 12 

square miles and contains sdl, sain, anil chir. Tho two former are 
tho prevailing, trees, hut are all young, and tho last occurs along 
the slopes of tho hills and on the higher peaks. Thero is a consider¬ 
able export of bam bus and tho range affords pasturage foe numerous 
herds of cattle. Block 2, known us Mujhora, lies in the Iturki 
pEirgnnali and consists of islands in the Gangos well stocked with sisu 
and khair. Tho area is only 6*74 square miles. In tho western 
Ddn wo have block 3, known as Brim pur Mandi on the Jumna, 
devoid of trees and only yielding a rovonuo from grazing dues and 
grass. It has an area of only 1'54 square miles. East of this- 
comes block 4, comprising tho sal forest of Ambriri and having 
an area of 6*4 squaro milos. The sdl hero is immature and is mixed 
with sain, bdldi, and inferior forest trees. 

BlockS, or Ohrindpur, has tin area of 3*38 square milos and con¬ 
tains sdl mixed with a few (tin, sain, and bcikli treos, 

* The following references arc to the notifications of Government demarcat¬ 
ing and reserving the forest lands : — 7.1, dated Ifitli March, 1877 (nil the Tlun’i: 

74, or same date (closes Tlnina and llalawula); 44:5 diUud 24tli September, 1«77 
(reserves the eastern J!)U, dnted IDtJi .Inly (reserves the PnUuui ioruaLs)- 

184, dated MtU February, 1H7‘J (reserves all the forests). 

iOU 
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Block (>, or DholkoL, lias an aim ol'7'in square miles and consists 
of sdl with an admixture of min, tlhuura, mwl ft iW tun trees, but 
none arc mature. 

Block 7 comprises tlio sdl forest of' Tlisino in the custom Dun 
and Inis an area of |)'9(> square miles. There aro no mature trues, 
but thoro is a very promising crop of sdl interspersed with bdkli, 
Jiakhij semla , sisu, and kha'ir. Bnluwiila and Tlnmo have boon dosed 
since 1877. 

Block 8, or Nngsidh, has an area of 25’38 square miles consisting 
of sdl, sain, bdkli, and haldn. 

Block P, or Tirs/il, is situate near Bikliikes and 1ms tin area of 
28'22 square miles. All llio mature trees have disappeared and only 
young sdl remains, in lev mixed with dhdintm, haldn, sain, jdmun, and 
khair. 

Block 12, or Saora Enroll, comprises u .small patch of semla, bdJdi 
and dhdman near Haipur, with an area ol‘ only 1*82 sqnaro miles. 

Blook 13, or tho Song forest, consists mainly of khair trees uiul 
grass. 

Block 14 comprises tlm Batri or Psilhari forests in pargana 
Ja wain pur of tho Snlmmnpur district and contains mainly dhdh and 
grass appropriated for the use of (ho Itiirki workshops. Attempts 
aro, however, being made to introduce timber frees, with what suc¬ 
cess is not yet apparent. 

The Blmgimthi or as if is now called the Ganges division com- 
Ganges (Bhfiglra- prises tho forests on either bunk of tho river 

fclii) division, r ii , , ,, ,,,, . 

of Unit name in the Itaja ot Til in’s territories, 
Those wore leased by Mr. Wilson from the Knjn of Tihri in 1851), 
and in 18(id tho louso was transferred to Government for twenty 
years. About one-third of tho drainage area of the Bluigiratlii and 
its fcoders is covered with (brost, iinrl cultivation, of which flie forest 
occupies about ono-tonfch, or on a rough on limn to (j()0 square miles. 1 
Brom tho village of Jliala, close to tho point whore tlm Bluigimtlii 
cut its way through tho snowy range, to Uangotyi, tho valley lies 
nearly duo cast and west for a length of about seventeen miles ami 
is filled with deodar. Bov a few miles above Gaugetri deodar k 
1 Bee repoit by Major Tcaibou, Sul. lke.,N. W. 1 \ (ami Sci.), II., 117, ami HI. 
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also found, but stunted and of litfelo value. Tho cxcelsa pine also 
extends eight miles up the valley abovo Gangotri, and tho birch is 
found in patches to within half a mile of tho glacier. Tho forest on 
both sides of the river is divided into blocks, each of which has 
boon roughly surveyed, giving some 12,500 acres of deodar and a 
fair average of second class, third class and fourth class trees. 
Before taking over the forests they had been much neglected and 
injured. (£ The ravages committed by tho cultivators in tho west¬ 
ern portion of the valley, where thousands of dead trees, all killed 
by fire, disfigured tho hill-side in every direction, woro only 
equalled by tho destruction committed by avalanches higher up 
tho valley.” The former practice lias been stoppod, but tho latter 
iniluonco continues, and the damage wrought by the oyolono of 
1880 will bo visible for many years to come. 

Groat forests of Quercus dilatata occupy tho ridges between Ma- 
suri and the Blnigirathi, and noble forests of cMr extend from 
Stiiiisa, some twenty miles abovo Tihri, as far as Bhatwari, a dis¬ 
tance of about fifty-five miles along the valley. The latter tree 
clothes the mountains on both sides of the river and its affluents up 
to ,1-5,000 above their bods, filling every ravino and occupying 
every plateau. Abovo Bhatwari tho forests of box, yow, and 
cypress coinmonoo and covor tho hills on both sides of tho river as 
far as dliala, a distance of about tliiity miles, and from Jhala to 
Gangotri, as wo have seen, the deodar is the principal forest tree. 
On tho right bank of tho river above Jhala, whore it has a Southern 
aspect, tho forest is nearly pure deodar, but on tho left bank, witli n 
northern aspoct, there is a largo admixture of silver-fir, spruce, and 
birch. Up to Darali tho deodar extends to about a thousand foot 
above tho rivor’a banks, but further north it rises to fully two thou¬ 
sand foot, wlioro it meets tho vast forests of spruco and silver-fir 
already mentioned. The valley of the Jadh-ganga is also full of 
deoddr } aud towards its head the valuable pencil-cedar occurs in. 
approoiablo quantities. As a rule tho growth of the deodar , oxcepfc 
in vory favourable localities, is much slower here than in tho com¬ 
paratively warmer valleys of Jauns/tr. From an examination of 
tho stumps of many tress it was found that a diameter of 16 inches 
was attained in (M yours, of 24 inches in 105 years, and of 30 
niches in 230 years j tho noarer the northern limit, the slower tho 
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growth. To recapitulate, I ho foroste in tlio lower purls consist 
chiofly of pino. Higher up wo have the yow, box, biroli, llu’fto 
species of oak, two of juniper, cypres, silver-fir, spruce, deodar^ and 
oxeolsa pino, and in small quantities tlio syonmorv, horse-chestnut, 
and walnut. Only those useful limbers fouml in tlio more neeoss- 
iblo valleys bordering on the Ganges below Doopraytig and between 
tlio Hiunalgadli an<] tlio Dun lmvo liithorlo been exported, and tlio 
revonuo collected has chiefly been from deodtir sleepers and small 
logs for building purposes and ha mb us. 

The lease from the Raja of Tihri includes the forests in tho 
remaining portion of his territories about the heads of tlio Tons and 
Jumna rivers. 1 Thoso tin to tho south ami west of the Bh/igimtbi 
Fomts at tho head or Huh-diviaion and may bo noticed in order 
the Jumna amlToiis. from tlio Blmgirnthi westwards. There arc 

the remains of a considerable forest of deodtir above B Avail At near 
Saida and Uparikol in tlio BliAgirallii valley, and above it n splen¬ 
did strip of morn onk (Q. dihlulu). Crossing the water-jinrl ing Into 
the Jumna valley, thoro is a small tlctxldr forest above Slmlna and 
small patches of the mono tree about tho 13oul< and Nagtihu peaks, 
whence there is water carriage by tho Jumna to tho Dun. Cross¬ 
ing tho Jumna to tho ICodar-kAnhi lidgn which separates tho Jumna 
from tho Tons, there are the remains of what was once a very lino 
deodar forost in the valley of the Banal, a tributary of the Jumna 
that joins it just above BtvvkoL. There are also small patches of 
deodar in tlio liAmnsora valley to tlio south of tho Baiuil, but of no 
( great value. Tho chief glory of the Jumna is, however, the 
immense fo osts of tho long-leaved pino ( cMr ) that lino its hanks and 
in which thoro are numbers of magnificent trees fit for any purpose. 
T "Unfortunately, slot!pars of pino are not esteemed by railway con¬ 
tractors, being liable to dry-rot and rotjuiving frequent renewal, and 
no means for effectually preserving them have yet been discovered. 
Tho loft bank of the Tons is also covered with immonso forests of 
.chii'. On tho upper part of this river near Dulmor, tho chU (P.e.ccelsa) 
takes the placo of the chir (P. lonyifolia). When tho range that sepa¬ 
rates the Tons from tlio Pubar is crossed, wo come again into a 
tract of which tho characteristic forost tree is deodar. Tho deodar 
-commences on tho north of tho Tons near Ganger,and is scattered all 
1 Scl. lice., N.-W. I 1 ., III. (2ndSor.,) 120. 
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over the ridge that separates the Tons proper from the Pnncli-gfinga 
river which joins tlie Tons opposite Shaukuri. The hills hove are 
rocky and precipitous, and the deodar is chiefly confined to tho small 
ravines and streams that run down from them to the river. The 
more important forest lies between Gnngor and Datmor and on tho 
further side of tho ridge above Lyov and opposite Kuhsol and Bakslm. 

Following the course of the Tons southwards, wo find a consider¬ 
able amount of deoddr on tho spur that comes down to the river a 
little above tho villugo of Koarbo, also in the valley of Lite stream 
next to it on tho west. The Bupin joins the Tons on its right 
bank at Naintwuri, and on both its own banks and on those of its 
feedors are large and valuable forests, tho lower part of which con¬ 
sists of deoddr and tho upper part of cxcolsa pine and silver fir. 
The valley of the next tributary of the Tons on its right bank also 
contains a very largo proportion of deoddr forest interspersed in 
places with silver fir, spruce, and oak. If wo take tho country from 
tho junction of the Bupin and the Tons as far as the junction of 
tho Tons and tho Pabar, some of the finest deoddr forests in tlm hills 
may ho met with; and here the Forest Department found a valuable 
addition to their resources for meeting tho domands for sleepers. 
In 1869, tho forests of the upper Tons wore estimated to contain 
50,000 deodar trees fit for felling and to be able to supply a lakh 
of sleepers por annum, but no such great demand has yet been 
made on their resources. It is the JnunsAr-BAwar and BliAgimlhi 
divisions that havo had to provide tho largos t numb or of sloepors in 
recent years. In the year 1879, the forests on the upper Tons with 
those in khnts Deogavh and BA war of JaunsAr-Bdwar were formed 
into a now division known as tho Tons division. 


Tho forests of the JaunsAr division now comprise tho whole of 
Janus Ar-BAwar oxcopt khats Doogarh and BA war to the north of 
tho DharmigAdb and Band], Shalna and Jaunpur in Tihri. They 
had little or no practical value in tho earlier 
jfumBnr Biwar. days of British rule, owing to their distance 

from tho plains. With tho donndntion of the Dun, however, tlieiv 
real value became known, and some rough ntfcompts at management 
were undertaken. Up to the year 1868, the Commissioner of the 
Mcemt division was e.v oftcio Conservator of the Jaunsar-Bawar 
forests, and when the latter came into the hands of tho Forest 
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Department, cvoryihing connoclod with conservancy had lo Iks taken 
in hand. Here, as in the eastern hills, iho people, though nominally 
in possession of iiuouuiHO tracks of forestland, wore novel* considered 
proprietors, hut occupiers untitled to the usufruct and whoso rights 
wore sufficient, to prevent people from other khuls —as the local sub¬ 
divisions of Ilia district are hero called—from entering upon or using 
tho nominal waste in their possession. They could pasture their 
cattle in overy part of this nominal area and cut down trees for 
fuel or for building or other agricultural purposes, hut could not 
alienate these rights to others. Tho Dun forests wore being worked 
out whilst the demand for sleepers for the railways was increasing 
every year, so that it became nocessary for Iho authorities lo examine 
closely Lhoir limber resources, so as to moot tho wauls of both tho 
Government and private persons, present and prospective. It had 
boon shown that permission to graze cattle in a forest was absolute¬ 
ly incompatible with forest conservancy. Provision hud also to bo 
made for stopping tho destructive fires that, bilhorlo, regularly 
swept away ovary year tho young trees that a suitable soil and 
climato had raised to lill up the gaps caused by felting. The people 
wove accustomed to obtain early grass in tho hut woollier by setting 
on Are the old grass, provided rain fell at tho right time. This is 
llio chief mason given for their adhoronco to this practice, hut it has 
been shown that tho rank crop of grass that occurs after Siring is 
much coarser and less nutritious Mum if nature had been allowed 
to deal with the reproduction of the, plant in its own way. Kindi 
ono, too, imagined tlmt lie had a proscriptive right to hack and how 
when and where ho desired. Tho weak oslublLsluuonL hitherto kept 
up was insufficient to control the felling of timber, and it was not 
uncommon for a Jnunsari, who wanted ono tree to repair his home¬ 
stead, to cuL down eight or ton and sell tho surplus. To remedy 
theso oyils, tho forests had lo bo clomarcaied, then grazing and tho 
foiling of timber in muiuthovised places had to ho restricted, and, 
again, lire conservancy had Lo bo introduced. To prevent unlawful 
.felling in the demarcated tracts an officer was usually deputed (o 
inspect tho work boforo a pass was given Lo foil trees. The people 
objected to this, aa it gavo thorn, trouble, caused delay, and cut off 
ono source of their irrogulnr gains ; so that in a short time a groat 
cry was raised against the demarcation of the waste lauds us 
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Govommont property. As already noticed, at the former settlement, 
the right of each /chat in tho lands within its own boundary was 
declared absolute ns against all other hhats; tho use of the wood 
and jungle products was allowed to them, but it was held that they 
hud no right as against Government —u e., Government could at 
any time step in and appropriate any portion required for its own 
use or lor settlement with others, so long as sufficient lands wore 
left for grazing purposes to each villago. Since that time circum¬ 
stances liayo greatly changed and almost every considerable tract 
containing forest useful for timber or fuel bus been appropriated 
and marked off ns first or second class forest. A largo urea bus 
boon taken possession of at Glmkmta, sufficient for all the require¬ 
ments, present and prospective, of tho cantonment thore. What 
remains is good for grazing or for grass and jungle produco or 
possibly for some oxlonsion of cultivation. It is good for little 
else, and there is no prospect of its being turned to any other 
account. There is probably no portion of this land that can bo 
used either for tea cultivation or for any kind of plantation. 
Under those cireuinstaneos the question avoso whether the restric¬ 
tion as to proprietary right being acknowledged in anything more 
than the cultivated and occupied spots should bo maintained. Sir 
W. Muir resolved 1 that only sitcli waste lands in excess of the 
requirements of a khat should be marked off as i( Government 
waste ” that were in oxcoss of one thousand acres. That within 
the khat proprietary right should ho exorcised over all third-class 
forest land to such extent as each khat might require, with the pro¬ 
vision that had always existed that thoro should be no power to 
alienate tho lands. Tho restrictions as to grazing and collecting 
firewood wore confined to first-class resevod forests. Such con¬ 
cessions as were then granted and such restrictions as wore then 
onforced wore ontored in tho u'&jib-ul-arz or f record-of-riglits’ of 
each village, so os to prevent any disputes in future. 

Tho JaunsAr division is entirely surrounded by Native States, 
oxcopl on its southern boundary, wlioro it adjoins tho Dehra Dun. 
The main physical feature is tho great central ridge that forms tho 
water-parting between tho Jiuuna and the Tons. Commencing at 
Ilaripur-Bifw near Ivalsi, it runs west of CliakrAta to Deobnn, and 
1 G. O. No. 30A., ltoYcnuc Department, dated 4tU January, I8?a. 
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then in a iiorlh-onstorly direction to the Ivuvtimbn peak. It next 
turns round the head-waters of the Dharag&lh and proceeds east¬ 
wards into Tihri. It is along this ridge and its numerous spurs 
tlisifc the oliiof forests urn found. Tho rocks are principally lime- 
stones, slmlos and slates. The first-class forests within this tract 
measure 8,795 ncres, mid. tho second-class forests cover 88,28^ acres, 
Tho first-class forests are entirely within the control of the Forest 
Department with tho exception of some 575 acres, within which 
grazing rights are permitted. Of the second-class forests sonic 
13,917 acres are temporarily closed ami are preserved from fire to- 
allow of reproduction, Tho division forms a section of the outer 
Himalaya, and the forest vegetation varies accordingly. At Kfilsi 
on the south w« liavo such trees as s«?, bttklt, dkaora, histun, huldu, 
khuiv , and sim, sonic of which run a long way np in the hot and 
confined valleys of the Tons and Jumna to an elevation of nearly 
4,000 feel. We have next the grey oak, rhododendron, and Andro¬ 
meda between 5,000 and 7,500 feet. At the lower limit we have 
tho chir pine and at tho upper the blue-pine and Lho deodar, Above 
these, 7,500-1.0,000 loot, come the deodar, rnovu and kursku oaks, 
four species of maple, horse-olios hmb, walnut, cypress, spruce and 
silver iir, yew and several species of Vynts and lho willow, Of nil 
these, the deodar is the most valuable, and it is now found in tho 
Loltkandi and Kofcikan&snr forests in khnfc Mis tin : the Konuiu 
forest in kliat Lakhan ; the Tufcwa, Maura nncl Laid inn forests oil 
tho Dhfwagtwill; tlio OhijiU or Kathiytvu forest in klv.it Plumy i\v, and 
tho Koti forest in Bfavar. Of tlicso tho Lakhan forest is the finest, 
but it is doubtful whether Lho Dliaragfulli enu ho utilized lor the 
transport of timber. Tho revenue and exports of timber will ho 
found in the appendix, 

Tho forests of the Upper Himalaya in Kimraun and British 

„ „ TT Garilwfd contain very little deodar anil are 
ForcutB of the Upper , , J 

ITimlilayn, in British ter- composed principally ol chir pine, spruce, 

rlt0,jr ’ silvoi-lir, oaks, horse-chestnut, and other 

trees of small economical value, and consequently, except tho,so 

on the upper feeders of tho Alaknamla, 1 liavo hiilierto been little 

1 Scg Wcliher’n foieat auvvey of Kumnun nncl GnrhwAl, 1801-135, which Riven 
colorol limps on the bouIo uf one mile to an inch luaheota of twelve InclieB 
Bfimvrc, nccom panic* 1 Ijy taljnlnr Htatemcnts showing tlio acreage nmi number ww.1 
cIubb of trccu m ouch block, 
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worked. From these latter a large number of cJiir sleepers lias 
boon supplied to the East Indian Railway. There are several fine 
to rests of Abies Smithiana, A . Webbiana and Finns c.vcelsa along tho 
loft bank of the Alokminda from Joshimath to Pipalkoti, but they 

Norton, torl.rfl. °° CU1 ’ 3 ' tl *° tlle rid S es at s01n0 dis - 

tanco from the river. The long-leaved pine 

covers the slopes of the Nugoli valley opposite Nandprayfig, the 
Nagpur hills opposite Ghhatwapipal, and the valley up to Polchri. 
Tlio forests on the upper part of the Mandkkiui and in the valley of 
tho Madmahesliwur rivers are too distant to hoof economical value. 
Similarly, tho line cMr on the slopes of TungnAth are too far from 
the river to boar tho expense of oxport, though, perhaps, the box¬ 
wood, of which thoro are some good examples, may prove of use. 
Tho cypress and oxoolsa forest on tho Bislmnganga near Badrinath 
is also too far removed from the means of carriage to bo suitable 
for working. The pine forests near Taptibtin on the Dhauli nr* the 
most oxtonsivo in Garhwal. Thoy stretch in one unbroken block 
from tho western spurs of tho Pilklihnta range to above Hindi, a 
distance of sixteen miles with n breadth of from one to throe miles. 
All this is a mixed forest of Abies Webbiana, A. Smithiana, P. e,r- 
enha, cypress and n few deodar, with box, yew, and Querciis semecar- 
infolia. The sycamore (Ace?' pictum , Thimb.), from which the 
Tibetan bowls known ns lahauri-doba are made-, Is found in the 
valley of tho Riniganga with horse-chestnut [AEsculus indica ) 
and silver fir. Higher up the Dhauli as far as Mahlri similar 
forests occur, and here also is tho only natural deodar forest in 
British Garb will, but unfortunately ho placed as to be useless for 
oxport. 


Southorn Garhwnl. 


In Southern GJurhwtU, there arc chh' forests on the NayAr at 
Kainur, Sungarkhlil, and Juniyagarh, and on 
tho Dddfikatoli rango, great forests of silvor 
fir and spruoo cover all the summits up to 8,000 feet. The western 
slopes of tho flame and adjoining ranges nro clothed with dense 
forests of oak and other trees of some value to the extent of about 
fifty square miles, of which the silver fir occupies eleven square 
miles. Below Kaimir, the Nnyfir might be used for transporting- 
small timber during tho floods, hut tho Chhfphnlghati river is too 
tfhuuuw tor this purpose «/?<! too muoh obatmokad by bou blurs, 

1 in 
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though fine chi*' trees are to bo found on both iia 1 tunics und at 
Suimldiot and Tfil. The Dhnnpnr hills have boon dwired of junglo 
for tlio mineral works. 'five custom slopes of tlio Dudilkiiloli range 
arc covoi'od with oaks and some sovon sipuiro miles ol‘ silvor fir and 
they drain down to the Riwngtingn. A line c/dr forest nearly fifty 
t.quiiro miles in ox ton I. occupies tile valleys leading to the Riim- 
gaiigabotwoon Lohburmd Gain'd, and the pino-elml slopes of Bndhftn- 
garh and KhalTcol liavo a similar direction. The Iltiingaiiga 
appears to be largo enough for Healing down sleepers during thu 
timo of flood, and these forests may prove a usoful reserve hereafter. 
All tlio hills lielow Gam'd are covered with stunted and twisted 
cliir. Extensive chir forests of good quality exist at JLtfuiilchet and 
Hyiini, and have already boon noticed: also along the (hi gar rango 
and in tlio Mnlwu Tdl, Ibtmgarh, Nuimkhofc, and Kliairuu valleys, 
and at Badlifuidliurn on tlio Kosi. Tho Kosi appears to bo unfit 
for rafting except in tlio floods, when small limber might be sunt 
down it to Rimma gar. 

The pino forests on the Pindar from Betuwa to Knlsuii adjoin 

, . the river where it is 8-flOO Coot widen Prom 

Nortli-eoatera Garhwill. n . . . * 

May to October, the floods are incessant and 

sufficient to float fcho largest timber to the Alakiiumla at Kuril- 
pray tig, and tlvence to the Changes at I Turd war. There are no rocks, 
rapids or obstructions the whole way, and the full is about fifty feet 
to the milo. The cost of Celling is about two annas per two, and 
tlio cost of carrying and shooting down largo trunks would bo 
from two to fivo rupees each according to thu distance or, if pre¬ 
viously cut into sleepers, about one anna per sleeper pen* mile of 
land carriage. Sawing can easily be arranged for by imported 
labour. Pur three or four miles above its junction with Urn Pindar, 
tho TCailgnnga might bo used for sending down small scantlings of 
tlio pino which grows abundantly along its banks, lmt tlio cypress 
appears to bo too far up to admit of working. Tho Nandiikim, for tlio 
first fifteen miles from its junction with tlio Alaknanda, possesses 
sufficient volume in times of flood for tho transport of sleepers from 
tlio magnificent forests along Us banks. The extent and variety of 
tho pines here are nowhere surpassed. They grow over the entire 
valley, six different species being indigenous und a diameter of five 
feet, is a usual size. Tlio sprueo forest above Ivum'di is tho most 
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important, but cypress and deodar also occur with yow, hazel, box, 
and ail the other pines except Abies dumosa. 

Tho upper valloys of the Sarju and its tributaries contain over 
a hundred square miles of fine pine forest. 
About and above Kapkofc there is nothing but 
jpino 5 much of it, however, is practically inaccessible, and as the 
Sarju is not a snow-fed stream, rafting can only take placo in time 
of occasional floods iu. tho rains. The valley of tho eastern Eoniganga 
down to its junction with the Sarju has a considerable oxtent of 
cldr and ailvcr-fiv forest along its banks, but tho river itself presents 
some obstacles to rafting. Bdl also occurs in tho valloys of the 
t&arju and Ilfimganga, hut of little value as timber. There is a con¬ 
siderable amount of pine forost near enough to the Kali, and about 
Askol and Balwakot some very fine timber. Indeed, almost all the 
valloys leading down to tho Kali between Askot and Barimloo con¬ 
tain an abundance of cldr of very fair quality. The Gf-ori has a 
volume in thno of flood nearly equal to tlio Pindar, and there is no 
obstacle in its course from tho pine districts to the Kali. Tho cldr 
forest along its banks, especially near Masloli, are inferior to none 
in quality or quantity. The banks also uro well-adapted to shooting 
down logs into tho river, and labor is cheap and abundant. A 


mixed forest of silver fir and A. dumosa with box occurs on Hum 
Dlifira, but apparently too high up to be available for timber. Tho 
forests around (Jhipahi abound with horse olios taut, sycamore, birch, 
yew, poplar, and wild fruits which grow up to 11,000 feet, above 
which is bare grass and rocks covered with snow till June. These 
aro all too remoto from tho liver to bo available for timber for 
export. In the uppor valley of tho Kali there aro numbers of cldr 
along the precipices close to the river, scattered patches of the 
liomlocle-spruce (A. dumosa) intermixed with tho oxeolsa pine and 
considerable blocks of tbo silver fu, bore called wihnan, which occurs 
also in tho Dauma valley, too far from tho river for export. Box is 
found in the Gori valley near Milam, and in tho Byans pafcti und or 
tho name pdpri. Tho grain of tho wood appears to bo coarser than 
ilmt of tho European species. Tho yow is as good as the European 
species for turnery and all purposes. The holly is close mid oven 
grained, and fit for turnery, and the species of birch known as piit/a- 
ulla yields a wood for doors and panels that boars a very high 
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polish and is ono of tho best that wo have. Besides the,so, mnplo, 
hazel, birch, wild apples, wild cherries and pears abound, all of wliieh 
havo thoir value ns timbor for turnery and oilier purposes. It can - 
not bo denied tlmt, as in fclio ease of mines, much of the valuable 
timbor trees of the inner Himalaya aro in such a position as to 
render them practically useless for export; hut should the necessity 
aviso, some mechanical con trivan co will doubtless bo invented for the 
hotter and more easy removal of tho logs to a stream that can curry 
thorn to tho plains. Tho shoots that have boon in uso in Jnunsdr 
for somo years have materially assisted manual labour, and when 
atlvisablo, the sumo principle can ho applied to tho removal of valu¬ 
able timber from tho forosts of British Gnrhwal and Kumuim. 

We have now briefly sketched tho character and position of each 

of the great Shite forests, mid shall proceed 

Xi'orcBfc Department. . . , . 

to describe tho ays torn under winch they are 
managed. Tho expenditure under ( loros Is’ is divided broadly in In 
that incurred on account of < conservancy’ and that for‘establishment'.’ 
Tho establishment protects the forests from trespassers, prevents 
unauthorised felling of timber, cuts down creepers and noxious 
undergrowth, marks trees for fulling, repairs tho lire lines, and 
superintends felling operations, both those undertaken on behalf of 
Government and thoso carried on by private individuals. Tho 
forest ofticer himself decides when felling o per Minns may bo under¬ 
taken, tho principle observed boing to work out distinct blocks as 
well for tho sake of mono easy supervision as to enable the depart¬ 
ment to open, or closo distinct areas at. tho same time. It is also 
tho duty of the forest officor to superintend the foiling, sawing, collect¬ 
ing and carriage to tho depot of tho timbor collected for Govern¬ 
ment ; tho counting, stacking, and classification of tho logs in tho 
dep6t and the settlement of tho accounts of contractors j tho repair 
of old roads and tho construction of now ones. ’Clio foresL ollioor 
has charge of tho collection of tolls at tho forest stations. Thcso 
are situate along tho main lines of forosl rond, and in each there is ft 
clerk and sovoral peons. On tho arrival of produco of any kind 
liablo to toll, tho clork examines it, and tho quantity and tho duty 
received arc on loved in a hook arranged in tho form of a receipt 
and counterfoil. Tho clerk bands the receipt over to tho exporter, 
and forwards a copy of tho counterfoil to tho head-oJIico of tho 
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forest-division. The exporter proccods with his loud until he is 
stopped nt a second line of posts established whore the forest roads 
converge on the main public roads. Here lie gives np his pass, and 
the goods aro again checked and any deficient duty is collected. 
Those passes are also sent to the head-office and compared with the 
copies of the counterfoils previously forwarded hy the clorks in 
charge of the first line of posts. Deputy overseers inspect each 
post, and rangors patrol the intermediate spaces to prevent smug¬ 
gling j and in addition the smallness of the tax makes it hardly 
worth the trouble and risk necessary to successfully evade the pay¬ 
ment on petty ventures. It is only when the exporter bribes the 
whole establishment and romoves valuable timber wholesale that any 
profitable result can be oxpoctod, and this maybe considered a very 
remote contingency. The revenue collected is foi warded day by 
day from post to post to the nearest treasury, and the official in 
charge reports the amount received from each post to the head- 
office of the division, and this is again compared with the total 
entered in the passes and counterfoils. 

The principal timber depots in the Kutnaun forest-division are 

those at Rdmnagnr and Moradabad, and the 
Timber marts. . , 0 . r . . , 

markets for minor forest produce aro nt 
Chorguliya, IIaid wind, K/iladluingi, Ohilkiya, and Jtiimnagnr. Tlio 
Htuni Tfvl forest-division finds its market in the settlement itself. 
It 1ms a special local conso rvancy staff, who superintend the felling 
of troos for timber, fuel and charcoal, the dues on which are col¬ 
lected according to a special table of rates. The Rfinikhet forest- 
division is purely conservative and supplies only the local demand 
in the R&nikliot settlement. Khohdwfirn or Kotdwfira, ns it is 
more commonly called, is the great mart for the exchange of minor 
forest produce in Gnvhwfd, and, for tho sale of timber, dopfits have 
boon established in this division, both on the R&mgangn and on tho 
Ganges. Havdwhr on the Ganges and IMjgh&t on the Jumna aro 
tho two great timber depfits for the whole Hira&layan tract between 
tho Ganges and tho Tons, including tho Dehrn Dun, Jaunsfir, and 
Bhdgirftthi forest-divisions. A considerable amount of timber and 
minor forest produce, however, finds a way to tho plains through 
the passes in the Siwaliks to Saharnnpur, Delhi, and Meerut. 
Good roads connect all these marts with the different lines of 
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railway, nnd with ilio extension of the existing line from ‘Bareilly to 
l J ilihlriL and Naim Ttvl, the eommmuetdhm, solar art Knmnun is 
concerned, will be complete and lho value of lho minor forest pro- 
dnco will l»o onlmncoil considerably. fu appendix A. will bo found 
a Pi bio showing lho rules now levied on timber of all hinds and 
minor forest; products in (ho Khmv.um fovosUlivision. If has not. 
boon considered necessary lo give these tables for every fores (.-divi¬ 
sion, though thoy vary slightly in dotuils in each tract. Enough has 
boon given to furnish a fairly accurate idea oi the extent nnd ohnraoter 
of the State impost on forest produce. IVvhtipa the most envious laet 
elicited is the number nnd variety of the articles coming under (bo 
head ‘minor forest produce.* Here wo have the drugs, tans, dyes, 
gums, roods, fibres and grasses of the preceding pages, with the toll 
that is levied on them by Government, and the average annual 
export from lho foresU-division based on the returns of four years. 

It has been found impracticable to give a correct soiling price for 
these articles : so much depends upon the locality and oircumslnnees. 
Tlio greater part is collected and exported by the poorer classes who 
exchange their goods for grain or clothes and oum 1ml a scanty 
subsistence. Still confining our remarks to lho Kiinmun forest- 
division, some idea of the extent of the felling operations will ho 
g thovod from the fuel that, between iHfdWlO and 13711-80, (he tim¬ 
ber cut and and sold by Government agency amounted in (his divi¬ 
sion alone to 3,010,2 11 cubic foot and the quantify cut and exported 
by private agency amounted to 2,1)20,007 cubic feel, between ltfllf)- 
G() and 1879-80. Tlio greater portion of this timber was mil of good 
quality, though of la to years second-class limber has conic into 
considerable reputo. In midi lion to this, great quantities of dry 
limber wove exported by merchants at lower rates, uml in tlio 
ICuinaun Bhobar, many thousand acres of sal, fuddu , ilhumi, and 
other trees wore cut down and exported to make room for cultiva¬ 
tion. No detailed account of the quantity can bo given ns lho duty 
was usually levied by cart or bullock load. If we remember limb 
similar operations are going on in each of tlio other fores (/-divisions 
bordering on Lho plains, somo idea may bo formed of tlio oxtnnsivo 
nature of tlio forest operations. In Jaunsar and tlio Bhdgmdhi valley 
tlio principal export is timber for railway sleepers cut and exported 
by Government agency. Appendix A. gives tlio revenue nnd 
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expenditure of nil forests for as far back as the records appear 
aeon rate enough for reproduction. 

Blieea. 

Boohmeria nivea, Hook, ot Arn. j Urtica nivea , Linn, \ U. tenor 
cmima, Roxb.*—China grass, rliea, rhcea, ramie (Malay). Brandis, 
402. 


Tho rheoa is indigenous in China, Japan, the Phillipine Islands, 
Java, Sumatra, tho Indian Archipelago, Siam, Banna, Singapnr, 
Penang, Asum, and Rangpm* ami Dinajpm- in "Eastern Bengal. It 
is cultivated in China, Japan, and the Indian Archipelago, where it 
is stated to like a moist soil, and flourishes heat in alluvial deposits 
along tho banks of rivers and gen orally in tho fertile flats such as 
are found, in its native haunts in China and Sumatra. The cultiva¬ 
tion of the rlieoa in tlieso provinces dates from tho year 18(13, ami 
in 18(55 thoro were several small plantations in tho Dolira IDfm. 
Tho Government plantations were begun in 1867 by devoting a 
smalt portion of tho Ohandwala garden in the Jliin to tho propaga¬ 
tion of the plant for distribution to those who desired to embark in 
its cultivation. In 1870, tho regular cycle of inquiries as to tho 
value of fclio economic products of India brought rhcea prominently 
to notice, and orders wore issued for the extension of tho existing 
Government plantations both in tho Dim and at Salmranpuk In 
1871, a prizo of £5,000 was offered to tho inventor of the best 
machino or process for the preparation of tho fibre, and in the sain a 
year, instructions wore issued for the supply of stems for a trial 
between competitors for tho prize and for distribution for prelimi¬ 
nary experiments to all who were likely to mako use of thorn both 
in this country and in England. During the year 1871-72, the area 
under rlieoa in tho Dun and at Sah/imnpnr exceeded 37 acres, and 
upwards of nine tons of stems were forwarded to England for the 
use of intending competitors. 


Tho drat trial for tho prize took plaeo at fi&Mvanpur in August, 
, 1872. when a machine, tho property of Mr, 

First competition. / 

«J. (xroig or 1'xlm burgh, was entered for com¬ 
petition. Tho following extract from tho official report of the trial 
will show what degree of success was obtained :— 


“ 'L'lw machine, u« a piece of mechanism, ih good , Hit? well-made and well-pro- 
portioned, the relative strength oJ! tho various parts having been ivoU cansidered. 
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It la calculated to wear well, mid doHorves commendation bo fur kb being a good 
substantial pieeo ol work, Tho machine, ho worn', ab moot always ho thy ease 
With machines of this kind, i, c , contrived to do a work ot which thcro 1 b little 
or no experience available mid without moans of obtaining tho natural material to 
work upon, is far from matured. Few, if any, of nnoh machines aro ever con¬ 
structed at once able to do the woi k for which they are Intended ( most are generally 
perfected by degiees through numerous partial failures 5 ot perl once gained in tho 
process of working alone enabling many defects to be seen and icmcdieil and a 
perfect machine to ho produced, and such appuatH to bo tho CiiBO wllU this mill ; 
for, Independent of whether it ia or Ib not tho boat description of ninuliiuo for 
preparing tho fibre, It Is, on the one hand, in many pointn very deficient in tho 
work tho exhibitor sets ft forward to perform, while, on tho other hand, it in 
certain tlnifc it can be unproved in much that iB faulty.” 

Mr, Groig way awarded .Cl ,500 for liia maolrino, in oonyidftra- 
lion of tho skill, labour, and uxponso iumirrotl in its cons Lr no Li on, 
and in recognition of its lifting a ronl nLlcmpl to moot tho wants of 
Government. 

I 11 1873-74 and 1874-75, tho area under rhea was maintained at 
. 37 acros, and in 1875-73 further instructions 

Second competition. . 1 , , • ,1 , 

wore received to continue tho .supply oi 
stoma for experimental purposes. In Angus!, 1877, tho odor of a 
prize of £5,000 was renewed, and the following specification of the 
machine rotpiirod was published for general information in India, 
Jflurope, and America :— 

"What is required Is a machine or process capable of producing, by animal, 
water, or Bteam power, a ton of disused fibre of n quality which shall average hi 
value not Icbb than £45 per ton In tho English market, at a total cost, Including all 
processes of preparation and all neodlul allowance for wear and tear, of not more 
than £15 por ton, laid down at any port of shipment In India, and £no in England, 
after payment of all tho charges usual la trailo before goods touch the luuida oC tlio 
manufacturer. The processes of prop unit ion aro to bo understood to Include id I tho 
operations required Bubaoquont to the cutting of tho Rtcnin from tho plants In tho 
field, until tho fibre Is la a condition fit to bo packed for conveyance to Urn 
market. Tho machinuiy employed must ho Him pie, strong, durable, and inexpen¬ 
sive, mul should be suited for erection lu the plantations where the rhea 1 b grown. 
It must bo adaptor! £or treatment 0 1 tho fresh ate ms us cut from tho plant. The 
treatment of dried Atoms olfors certain diilloutlioH, ami tho fibre prepared fi om 
them must, moreover, always bo much more costly than the fibre produced from 
green stems. Except during tho hot, dry, woathor preceding tho rains in Upper 
India (where rhea grown beat), It la very difllcult ao to dry tho (dome that wo fur- 
mentation or mildow shall occur. lint during thlH koiihou tlio alums aro compara¬ 
tively short and tho 01 up pom- anil stunted, unless it is artificially irrigated, and 
Buoh greatly lncrcasca tho coat of cultivation. In tho rainy rcuboii the plant is in 
fine condition, but at tldn season lb is almoBt impossible to dry tho atenm in quantlt 
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without injuring the fibre, unless recourse la had to artificial means of dceicca- 
r,iou, which greatly increnae the cost of the material. It is therefore obvious that 
thu attention of inventors should be given to the discovery of a process for tho 
ticfttment of the green stems.’ 1 

The trials commenced iti September, 1879, at Saluiranpar, and’ 
Regulfc ten competitors entered machines of differ¬ 

ent kinds, of -which three were withdrawn. 
The following is an abstract of tho results :— 


Competitor. 

Green stems 
v orked up 

Total 

fibre 

obtain¬ 

ed. 

Percent¬ 
age of 
fibre. 

Cost per 

onv 



Tons 

qrB 

ewt. ill, 

lb 


Its. 

a. 

P- 

M. Z. ]?. Vaucler Plocg 

IM 

1 

14 

0 

0 

U8J 

3 1! 

337 

8 

0 

l)r. Gollyor 


1 

0 

0 

0 

147 

6 GO 

132 

0 

0 

l’ftris umcliiiiQ 

«* > 





IU4 


483 

14 

0 

M. Nagoua ... 

• • » 

3 

7 

3 

0 


4-44 

38 

14 

4> 

Mr, Cameron ... 


1 

2 

3 

0 

9S i5 

3-fll 

270 

12 

0 

Mr. Amery ... 


1 

10 

0 

0 


3-21 

418 

0 

0 

Mr. Bleohyiulcn llt 

• * * 

0 

11 

1 

0 

G8i 

4-G8 

251 

4 

0 


The judging committee consider that tho limit of £15 per ton- 
for tho cost of preparation and laying down tho fibre at a port of 
shipmont in India would render competition practically impossible 
from a place so distant from tho soa-board as Sahfiranpur. Fur¬ 
ther, that tho plant grown at Salidraiipur is not calculated to givo 
such good results as that grown in more suitable localities, but that,, 
on fcho whole, the experiments made during tho trials, though not 
decisive, have gone far towards establishing the conditions under 
which a fair verdict can bo awarded and have advanced an impor¬ 
tant step in the progress made towards tho solution of tho problem. 
Tho awards have noL yet boon published, ns they depended on the 
valuation of the fibre in the English markot. The advance made 
in this competition shows that the invention of a successful machine 
is mo rely a question of time and justifies tho resolution of Grovorn- 
mont to continue tho supply of rheea stems for experimental purposes. 

Tho Dutch botanist Blurne, in his report on the cultivation 
of l'lieoa in Java and Sumatra, states that 

Cultivation and prospects. , , , . 

“ tho plant thnvos best m shade, in a moist 
and fertile soil: conditions such as are usually found in abandoned 

lit 
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collbe plantations. f * The plant thrives host in the hilly'part?- of 
llio country in which ruin is frequent. In the plains it would 
require irrigation.” Tim conditions under which the phinl nourishes 
in the countries host adapted to its growth arc a moist tropical 
atmosphere, a shady situation and u low-lying alluvial soil. These 
conditions do not oxisl in Saharan par. In tins cold season, so soon 
ns the tempomture fall a to about 4.0° l‘\, the wholo crop, leaves and 
stems, become black and fall to the ground. Tho roots then 
remain dormant until January, when tho holds become green again 
with tho young shoots. As tho weather becomes warmer, the 
plants require irrigation at regular intervals of time, and weeds must 
bo removed until the plants are strong enough to keep them down. 
Tho stems also two very short, owing to tho effect of the hoL dry 
winds which prevail in these provinces, ami they ripen irregularly 
from the sumo cause, the tops being often green and soft, whilst tho 
low or portions uro ripe and hard. Until tho meeting of tho com-' 
pothers in 18711 it was not known how inferior the Sahumnpux* 
stems were whoa compared with those raised in morels inhibits cli¬ 
mates. During this trial, stoma grown in Dolmt and (hdcutta woro 
fouml to givo better results than the local produce, presumably 
owing to their having been raised in a moiater climalo. A healthy 
Btem is <1 escribed as an evenly shaped flexible wand of a length 
varying from 5-7 feet with the same colour throughout and ripening 
in all parts si m ultimo on sly. The Sahnranpur shun was generally 
au irregularly shaped stick, fi-n feet high, of uneven, growth, 
with irregular distances between the joiuh. Many of tho atoms 
woro stunted and imporfootly nourished and unequally ripened. 
T’lio conclusion arrived at by the committee was that either flic cul¬ 
tivation wns insufficient or tho climate is unsuitable. Experiments 
arc now boirig made to ascertain whether trenching and heavy 
manuring will correct tho delects observed, lmt it is believed that, 
as with most plants, climate is the first consideration, and therefore 
rheea cultivation in the drier parts of these provinces cun never bo 
more than partially successful. There is no difficulty in raising 
tho plant from send or in propagating it by cuttings. Dr. Jameson 
has estimated Unit an aero will yield lour crops in the your, aggre¬ 
gating ten tons of green stems. Taking tho yield of fibre at ono- 
tsvontietU of the gvoon stem, the velum of marketable fibre per acre 
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will bo half a ton. The valuo of rlioea-ifibre in the English market 
at present is from £ 10 to £60 per ton, according to quality, a price 
that should always leave a fair margin of profit to the cultivator of 
the plant and the preparer of the fibre. 

CINCHONA. 

For several consecutive years previous to 1872, experiments 
were undertaken in the valleys and hills of those provinces for the 
cultivation of tlio cinchona plant. It was tried at GliandwsUa and 
other localities in tho Dchra Duo at 2,500 feet, at Clihajauri in 
Harhwdl at an altitude of 4,500 fact, and at Mussooreo at an altitude 
of 6,500 feet. In Kumaun, experiments wero made in tho Bhnbar 
at 2,000 feet, at H&walbdgli at 4,500 feet, at Ayiir-Toli and Rdni- 
khot at 6,000 feet, and at Arkaili at 6-7,000 feet. In all these 
places, except tho Bluihar, the plants progressed during the hot 
weather and rains. It was considered necessary to protect the 
young troos from the frost during the cold weather, and this was 
dono for throo ynnr.s and until many of tho plants had attained a 
height of 4-6 foefc. These, with many others ranging 2-3 fcot, 
were then loft uncoverod during tho cold weather, with the result 
that every ono of them perished in all the localities mentioned. 
Similar attempts proved unsuccessful in tho Kaligra Yalloy and 
Punjdb Himalaya. In Kangra, wheromany of tho plants had reach¬ 
ed 4-5 fcot in height, a single winter’s frost was found enough to 
destroy them, and at Bunikhet, plants of C, sneoirubra, 4-5 foot in 
height, wore cut down by the frost, though partially protected. Dr. 
Jamoson closes his account 1 of theso operations with the following 
remarks :—“ To continue the growth of tho plant as an experiment 
in view to tho cultivation for economic purposes would be a mis¬ 
take, and tho time therefore has come to close tho experiment which 
has been carried on with the utmost labour, cave, and attention, atid. 
to declaro that the valleys and hills of tho Himalaya, of tho North-- 
Wostorn Provinces and tho Panjab aro not fitted for the cultivation 
of tho cinchona plant.” 

TALLOW TREE. 

Stillingia sebifera, Miclix.—Tallow-troe. 

A tree belonging to tho natural order Eitphorhiacece, introduced 
from China. This tree fruits abundantly in all climates in India 
1 Sel. Hro... N,-W. P. ( 2 nd Sei.), YI„ 60S, and Dick's Report, «W. f I., 73. 
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from Calcutta to the Himalaya. Tliero arc forgo plantations ft* 
Sahara lipur, tlio Drill, mid on Iho several lea-plantations in Kimmmi. 
The seeds wore sown in tlio Saiummpuv gardens in 185b, and ho 
rapid was fchoir growth that, in 18i>H, they measured (5 fool, in dr- 
cunifoi'onoo 3 fool from tlio ground. Plsinlidums wore cst»- 
Wished in llio Doliru Dun, ul 4-5,000 fool in the lulls ut Kuwulhugh, 
Ayftr Toli, and PAori, and in all these places there was an abundant 
yield of fruit. Tlio seeds lio within a capsule and are enveloped in 
a fully mailer wliioh yields a billow. Animal tallow (tonsiafo oi‘ 
stcarine and olaino, both of which nvo (omul in nearly a pure slide 
in thoso soods. The modo of extracting 1 tlio tallow is very simple. 
It is merely necessary io boil the seeds and sl-mm through doth 
into water, and io purify the tallow, boil again in wutei and sliain 
through a cloth us before. For burning purposes the tallow is 
excellent, ns it gives a clour, bright, inodorous llumu without smoko, 
It bus also boon Ivied with some success us a lubricator for railway 
wagons. The wood is close-grained and yields a timber well fitted 
for printing-blocks, and the loaves afford u dye. Cl w.v* thought, ut 
one time, that Iho cultivation of this tree in Kumauu would yield 
results second only to ton, buUiot.vml experiment hn» shown that the 
labour and oxponso involved in collecting tlio seeds and extruding 
the tallow are far in excess of tlio value of tlvo product; and in 
Calcmtta, whoro it was introduced over thirty years ago, tlio result 
has boon the sumo. 

IPECACUANHA. 

Cephffilia Ipecacuanha.—In 1870, Dr, Jnnmsnn procured two 
plants at the Kow Gardens and brought, them out to India, whoro 
Ihoy arrived safoly and woro planted in the gardens at Clmndwhlu 
in tlio Dobra Dun, but ultimately perished from frost. 

CORK OAK. 

Qugycus suber, Linn.—Cork oak. Prnndis, 485. 

At various times seeds of tlio Italian and ^Spanish cork oak huvo 
been planted in Debra Di'm and huvo gurminalml freely. Dio 
young trees tbrivo well and may, hereafter, pro\o of value, but tlio 
ultimate success of iho experiment lms yet to be seen. 

1 For Or. MncgawWo «lcnci-ii>ttou t tho procct-n of limmifnctiuo in China. sou 
.1. Agri.-IIoit,, Jliit'ii., VH, 104. 
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SWEET CHESTNUT, 

Oastanea vulgaris , Linn.; C. vesca, Gtertn.—Sweet chestnut, 
Spanish chestnut, cliotaignier. Brandis, 491, 

Tho seeds of this tree wore introduced by Sir John Stmohoy, 
and subsequently consignments were received by the Superintendent 
ol’ the Botanical Gardens, Saharanpur, by whom they were planted 
and tho young trees distributed all ovor tho Dun and Kuintum. 
The chestnut yields froely in tho Duns and Lower Himalaya, and 
now forms an appreciable addition to the fruit resources of tho 
Delira bazar. In Italy, Greece, Contral France, Spain, and Corsica, 
it forms an important article of food for tho inhabitants of the 
mountainous regions of thoso countries, and from the succoss of the 
experiments tried horo, it appears that tho establishment of tho 
chestnut in suitable localities in these hills presents no difficulties 
that cannot bo easily surmounted. 

CAROB. 

Ceratonia Siliq.ua, Linn.—Oarob or St. John’s bread-fruit tree: 
the Algaroba beans of commcrco (fruit). Brandis, 166. 

The carob was introduced by Dr. Jameson from Malta in 1861, 
and by 1863 it was extensively propagated and distributed in tho 
Dun. Tho trees, though they flourish well, do not seom to give pods 
in such quantities aa they yield in Malta and Italy. In 1866, tho 
sumo report was received, and in 1880, it has been decided to try to 
improve tho quality of the seeds by grafting, which, in Italy, not 
only produces bettor fruit, but gives a yield in a much shorter space 
of time. Tho trees appear to be unaffected by any extremes of 
temperature or excessive moisture. Tho sweet nutritious pulp of 
tho pods is ground and mixed with grain and then baked and eaten 
by the poorer classes in Italy, the Levant, and Malta. The pods 
ore also givon to draught cattle in the proportion of one measure of 
carob boons to two measures of barloy, and on this food they both 
work and thrive well. This treo is indigenous in Spain, Algeria, the 
oastorn part of tho Mediterranean region, and Syria. 

MEZaUIT. 

Prosopis glandulosa— The Mezquit bean. 

This plant, a native of Texas, was introduced in 1878, and has 
been successfully propagated in Kumaun. It produces pods freely 
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during tho rains, not nil at onco, but in succession, and seems to stand 
tlio oxtremes of beat, cold, and moisture very veil. The beans aro 
used ns fodder for cattle. Acami tartuom, a naltvo of Jamaica, 
has recently boon introduced. U yields a fodder pod and might be 
cultivated as u hedge as well. It thrives well at fchilmranpur. The 
IhoMwna {Henna) liwurians, which yields u good fodder grass, is 
also mu!or trial in the Government gardens, as well as a series of 
Australian grasses, 'l'he PUhenottMum tinman, or ‘vain tree,’has 
boon found a failure, not being able to withstand the frosts in the 
cold woathor. Several experimental sowings of fibre plants have also 
boon made. Dr. Jameson recommended the cultivation of Aijave 
Cantata and umcricantt, Aloe anyualifolin and inltivmtidki, tiamevvria 
zcylanica and Tticca slncta. A recent report on Malachm oupiltda 
shows that it grows to u fair height and seeds freely, producing a 
fibre, however, in no way superior to the indigenous pat nan ( tIHds- 
cus rmuudniiiis), l>iit useful for mixing with jute in the mumdsveluvo 
of bags, Some forty species of I'Jueah/plan have boon oultivatod. 
All scorn to thrive fairly, and some of them remarkably well in 
SnlidranpiiV and the hills, Cat A pa ttpedona, Engel., a tree indige¬ 
nous to North America, yields a limber especially adapted for under¬ 
ground work, such as posts, sleepers, and tho like, and is now under 
cultivation in Saharan pur, and will also be tried in Mussooroo. 
Olives have been received from Florence and are now planted out at 
Ohitjuuri, where they appear to thrive well, the climate and soil 
being very suitable. They are of tho saint} species as tlmt from 
which tho famous Tmccn oil is extracted. A considerable number 
of seedlings of tho oil-plant, Laltemanlia ibcrica , raised in Saharan pur 
have been planted at Mussooroo, but it will lake some time heforo a 
correct estimate of its value can bo obtained. Madden records tlmt 
hops were raised with some success in llavvathagh in Kumaun over 
thirty years ago, and experiments in the Ddn in 1 8d2-Gi'J showed 
that they grow well there also. In tho plains, however, tho flowers 
do not sootn over likely to bo useful for browing purposes. Hops 
grow well at Sahnrunpur, and during tho rains become most luxu¬ 
riant; but it also huppons that tho flowers are produced at tlmt 
time and tho heavy raiu prevents their prop or development. This 
would appear to bo a matter that should affect tho oulturo of tho 
hop plant iu this country wherovor tho periodical rains aro felt, and 
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■would apply to the whole of the Himalaya of these provinces equally 
with the plains. In conclusion, mention may bo made that fruit 
trees of all kinds, vegetables, flowers, and ornamental shrubs, have 
been introduced and propagated and distributed all over the hills 
from the Tons to the Sarda, and that for this purpose the gardens at 
Mussoorco, Chajauri and Rmiikhct have well fulfilled the object fort 
which they were- established, 

TEA , 1 

The history of the cultivation and manufacture of tea in the hill 

„ districts of the North-Western provinces 

Tea. . , . i • , L 

having originated simultaneously with the 

introduction of the plant in India generally, and with its discovery 

as an indigenous plant in Asdm, it will be advisable to commence 

with a brief sketch of the circumstances which have led to the 

undoubted success of toa culturo in these provinces. 


The claim of first originating the idea of cultivating tlie tcai 
2 ^ tQT . plant in India is vaiiously attributed. As - 

early ns 1788 it appears that Sir Joseph 
Hanks, at the request of the East India House, wrote a memoir on 
tlio subject, 2 rocommending the introduction of plants from China, 
to Beluir, Kungpur, and Ituch Behar. Some years afterwards 
considerable interest was aroused by the reported discoveries of 
indigenous tea plants in Burma, A sum, Nepal, Kumnun, and 
Basdhr, It was in As dm only, howovor, that the discovery of the 5 
truly indigenous plant was confirmed. Mr. Burrell is inclined 
to boliovo that tho discoverer of the wild tea plant in Asdm 
was Afr. .David Scott, an Indian civilian, who, when Asdm was 
ceded to us, took charge of tho settlement of that province. It 
appears that some time bo tween 1819 and 1821. he sent a spocimon 
of the Asdm wild tea plant to Calcutta to his friend Mr. James 
Kyd, whoso father, Colonel ICyd, corresponded with Sir Joseph 
Banks about toa cultivation in India amongst other matters. This 
spocimon was handed ovor to Dr. "Wiillich, and Mr. Burrell has. 
succeeded in identifying it in the Wallicliian herbarium now 

1 1 am indebted to Mr J I* Duthio, Superintendent oi the Bofcnnictil Gardens, 
N -W. P., for this notice of tho toa Industry in Kumnira *Seoim Interest¬ 

ing paper rend by Mr. A. Burrell before the Society of Arte on February 2 nd* 
1877, and published In tho Socioty’s Journal, Vol. XXV., p. 109. 
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belonging to thoLinncan Society. Attuohod lo tho specimen ho found 
a portion of Mr. Scott’s loiter, but without any indication as to tho 
date. Tho conclusions arrived at by Mr. Burroll arc fully borne 
out by Mr. Tiiisoltou By or, who, being tho author of a monograph 
on tho Indian Temstrwmiacece, must lmvo made a special study 
of this subject; also by the late Dr. Anderson and Dr. McClelland. 
In a letter from tho lullor to Mr. Ulcrk Maralnuu tlie following 
passage occurs :— 

“Tho olrcuniBtmiccB brought to light by Mr. Harrell colucldo exactly with 
what I liavc always understood to hu tho fact, that specimens of tho plant and 
needs of the Indigenous tea plant hud boon soul by Mr, .Sootl through Mr, Kyd to 
Dr. Wnllichus early at leuet ua 1821.” 

And further on ho remark :—• 

“Ilad Mr. Saotl’s discovery In 1821 hcoii taken up in an noLivo and enlight¬ 
ened ppirlt, several years might hare been gained, but public spirit; was lint pro- 
pared at that period for much enterprise, anil wo wore content Lo receive our tens 
from China. Ugh idea, Mr. HeoU laid not at that time reduced iho tribes on tho 
frontier to subjection, nud their troublesome charaoler was kept alive by our war 
with llnruin, and, above all, wo wanted Lord William Bontinok, without whom the 
second disco very of tho tea plant might lmvo shared the fate of the ilrst. What 
wo have most to regrot is Hurt Air. Hoc It's discovery was not properly recorded, 
when stops might lmvo been taken, with Ms assistance, for the transmission of 
seeds and plants to the Botaulo Garden in Calcutta, where tho too. plant could 
havo been propagated tv elvo years before its subHOipient discovery in At-Am.” 
Other writers on tho early history of Indian ton lmvo immlionod 
Mr. Brace as having first discovered tho truo tea plant in A, sum, 
but us his discovery was only mado in 1823, his claim must givo 
way lo that of Scott. 

The ICumaun plant noticed by Bishop Ilober on his visit to 
Aim ora in December, 1821, us well as that of Ihisahr, described by 
Moorcroft in 1821, must bo referred to an evergreen shrub called 
Qsi/ris nepalensis and belonging to tho sandal-wood family. Bishop 
Ilohor llutB writes concorning this plant. f< Tho tea plant 1 grows 
wild all through Kumnun, but cannot bo mado use of, from an oino- 
tic quality it passossos. Tins might, perhaps, bo removed by culti¬ 
vation, but tho oxporimont has novor been tried. Por tho cultiva¬ 
tion of tea I apprehend both tho soil, hilly surfaco, and climalo of 
Ituinaun, in all which it resembles tho toa provinces of China, aro 

3 Regarding the same plant Di. Hoyle ill his “Illustration of llio Botany of 
tho Himalayan Mountain,” p. 322, says t—“Tho leaves o£ this plant avu in 
Kuimum employed as a substitute for teas hcnco soma travellers havo been led 
;into the orror of stating that tho Into ton plant was t<> be found In this part of 
tho RioLinta.nB.” 
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extremely favourable.” Tho plant observed in No pul was a true 
tea plant in cultivation, and which Dr. Wallich afterwards ascer¬ 
tained to havQ been brought from Pekin, on the occasion of one of 
the triennial embassies sent to China by the Grorldi&li government. 

The idea of cultivating team the hill districts of Northern India 

Ton. cultivation in the was first originated by Dr. Roylo in 1827, 
Himalaya. .who was at that time in charge oftlio East 

India Company’s Garden at Saluiranpur. In a report io the Gov¬ 
ernment of India, at tho close of that year, lie pointed out the 
rosomblunco of the Himalayan vogotation with that of ton-producing 
districts of China, as woll as tlio suitability of tho soil, especially 
in Kninaun. Four years later ho again expressed these opinions 1 
io tho Governor-Gonoral, Lord W. Bentinck, during the visit of 
tho latter to Snli/iranpur. The representations of Dr. Roylo from 
Saluiranpur, and of Dr. Wallich at Calcntfca, and of oilier writors, 
eventually led in 1834 to the formation by Lord W. Bentinck of 
tho Tea Oommittoo. Tho chief object of this committee was to 
ascertain the best mode of introducing tho Chinese tea plant into 
India, and of its cultivation in carefully selected localities. One 
of the first acts of tho committee was the deputation of Mr. G. «!. 
Gordon to China in order to arrange as to tho best modes of 
obtaining both tho gonuino plant as well ns Chinoso cultivators. In 
tlio meantime, arrangements woro boing made to seleot the best 
localities in India for sowing tho seocls which were expected to arrive 
bo faro the end of tlio year (1834). At the same time a sot of 
queries was circulated by the committee for tlio purpose of obtain¬ 
ing tlio opinions of those who woro most competent to give tlioir 
advice on this matter. Two important communications were 
roceived in reply—ono from Captain Jonkins, Agont to the Governor- 
Gonoral in Asfim j and the second from Dr. Hugh Falconer, who 
bud rocently succeeded Dr.Hoyle as Superintendent of tlio SaMrnu- 
pur garden. After describing tho conditions under which tlio tea 
plant was boing cultivated in. China, and Die attempts which bad 
been mado to introduce tho plant to other countries, ho observes :— 

“ There ia, perhaps, no part of tho Company’s territories iji India which 
sup piles all tlio comli lions of tea districts in China in respect of climate j hub 
there nro eHuntions which approach it so nearly as strongly to bear out tha 

i iiIbo liis '■ III. llim.,” pp. 11 ) 4 - 27 , whr.ro these views are Juuru ially a at 1 , 

112 
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oojicIuBion that tea may be so aaww&BfuUy produced in thin country oh tu bo nn 
objcot of hipli commercial importiwu ‘0 .* * * * * 

It lino boon seen Unit the Minimi heat of Uio aoutheru limit oE the lea ciiltlviil urn 
In China, assumeil Lo extend to Cnuton, l 1 '. At'Saharaupm’, which may 

be confliilcreil an ut tho northern limit nearly of Uio plums at Hindustan, B° of 
lcitltiuio higher, and ],n00 feet nliove the hoii, the menu tomporaturo of the year In 
78° 'P. | tho tumperntmc of Juno In 90°, and of Jnnnary, 

14 In tho Himalaya mountains tills case is u nlely fUlEereul, excepting periodi¬ 
cal rains ; hero ali tho conditions of tho temperate cllmale arc found, uml liero, 
iiLovo all parts of India, wo may look for successful cultivation ol tea." 

After describing 11 10 geological fen lures of those njoimtuiiiH, 
having made a special study of llio subject, ho sumnuivi/on Jus 
opinions as follows 

1, “ That llio tea plant may ho .successfully cultivated in India. 

2. “That this curt bo expected novvhoro in tho plains from 150° 
north down to Calcutta. 

<h <( That in the Himalaya mminhiins near tlio parallel of 80°N., 
notwithstanding some oirouiiis Unices of soil and moisture of climate, 
tho tea plant may ho cultivated with great prospect of success ; 
that a cHniato hero may bo found similar in respect, of tempera til ro to 
tho ton countrios in China ; that in tlio direction and grout slope of 
tho hills, the absonoo of table-land or olovated valleys, and the con¬ 
tracted figure of tho existing valleys, arc the chief difficulties in tho 
way of cultivation, which may prevent tea from being produced in 
groat quantity on any ono spot. 

4. “ That tho most favourable ground for a trial is a tract on 
tho outer ridges, extending from 11,000 foot above tho sen, or tho 
point wliovo tho hot wind ceases, up to tho limit of winter show. 

5. “That in tho valley of tho Dhoon, if not tho better, tho 
inferior sorts of ton might bo produced.” 

The opinions expressed by Dr* Falconer in the above loLLov aw 
remarkably similar lo those of Dr. lioylo submitted from TO n git uni 
about tho same time j and, as the latter declared, “ without tiny 
communication of ideas, for tho two essays must have crossed each 
other at sea.” Among tho localities recommended hy Dr. Koylo 
wero 13hhn TlU, llinvulbftgli, Dolmi, and Pinjor in valleys from 
2-2,500 foot in elevation above Lho sea; also Almora, Jormpani, 
Naliaii, and Hub&Llm ut elevations of d to 5,001) foot 5 also Mus- 
aoovio ut (5,500 foot. 
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Shortly after this Dr. Falconer received orders to examine the 
_ , hill country situated between the Jumna 

and the Ganges for the purpose of selecting 
suitable sites for tea nurseries. In view also of the experiments 
that wore to bo undertaken in Kumaun, a letter was addressed to 
Mr. Cf. IV. Traill, Com mission or of that province, by Dr. TVallich, 
Officiating Secretary to the Tea Committee, dated 28th June, 1834, 
requesting him to render what assistance ho could in order to carry 
into o/Tecfc the object in question. In Mr. Traill the Government 
found an officer well qualified to undertake this work. He was 
■assisted by Mr. 11. Blinkworlh, who was then at Almora acting as 
plant-collector under Dr. Wallich for the Calcutta Botanical Gar¬ 
den. Two sites woi'o chosen for nurseries in which to sow the 
seeds that were shortly expected from China. They were—Lachli- 
mesnr near Almora and Bhartpur near Bhfm Tdl. They are thus 
described by Mr. J. II. Batten, B.C.S., who was afterwards 
Commissioner of this province, 1 —“the former occupying three acres 
of old and easily acquired crown land on the north-west slope of the 
hill below tho capital town at 5,000 feet above the sea, the latter 
occupying four acres at 4,500 feofc abovo tho sea in the near neigh¬ 
bourhood of (ho Blum Tul lake, which is situated on tho first step 
of tho mountains above tho Bhamauri Pass.” It was in this same 
year (1834) that through tho energetic researches of Captain 
J enkins and Lieutenant Charlton somo specimens of tho true tea 
plant of Asdm wore obtained, and thus confirmation was secured 
as to its being really wild in that country. 

The quosLiou of selecting sites gave rise to much discussion j 
some, such ns McClelland, Griffith, &c., be¬ 
ing ill favour of restricting cultivation to 
Asftm, or to eounlries with a similar climate, on tho assumption 
that a damp and equable olimaio was necessary for its proper 
growth. As far as the Asain plant was concerned, this lias been 
proved to be good advice, and results have shown that though tho 
Asain ton plant is botanicnlly the same species as that of China, 3 
iL is not sufficiently hardy to bear tho extromos of temperature to 
which the Chinoso variety is exposed in tho tea gardons of Nortli- 


1 "Notes aii-l recollections of ten cultivation in Knmaiin nud GnrhWvJ, ” 
byJ.TI Batten, u.os,, letircd, Journal, Agrl -Ilorfc, Saolcty of India, Vol. Vt* 
Tart IV., p. fi3, 1878. fl See F lad., I., p. 2-92. 
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"Wostorn India. In China itself, where Iho nroa of ten cull!vision 
extends ovor nearly twenty degrees of latitude, there must be many 
degrees of hardiness in iho jjlanla which are grown throughout this 
wiclo oxtont of country. 

Previous to Iho rediscovery of iho tea-phmt in Asiini, iho silos 
Ten- plant discovered recommended for cultivation in India had 
in Aartm. reference solely to the Ghineso plant, as fai¬ 

ns was lcnown about it at that time. Ill most cases these sites have 
proved successful so long as cultivation >vna restricted tu the Chi¬ 
nese varioty, or with hybrids only slightly crossed with that of Ah Am. 
Tho pure Asiim plant, on the other lumd, requires a hot and moist 
climate ; in fact the moro unhealthy tho locality may ho from tho 
above cause, tho greator tho chances of success. Tho discovory of 
tho true tea-plant in Asian naturally gave rise to a considerable 
amount of partiality in favour of restricting tho cultivation of Lea 
entirely to that country or its neighbourhood j and consequently 
attention was diverted from (ho moro distant nurseries in Kunumn 
and Gurhw&l. Those nurseries, hovvovor, wore in good hands, and, in 
spite of all drawbacks, the success of tho experiments soon became 
evident. At this point, it will bo advisable to confmo attention to 
matters more immediately connected with tho subject of this notice, 
viz,, tho progress of tea cultivation in Kumann and Gnrlvvmh 

Tho first bate}} of plants numbering about 20,000 ivoro despatch- 
OiiHlviiilon in Ku- od from Calcutta in 1835, but very few of 
mnuH - these arrived at their ties Linn I ions alive } and 

of tho soeds sent to Dr, Falconer not one germinated, a fact not to 
he much wondered at, considering the length of the journey they 
lind to undergo, and tho short-lived naturo of tho seed. The plants 
flourished in tho two Kuinaun nurseries and produced abundant 
crops of seed. In the SnhAranpnr garden planks wore nlso to ho 
scam, tho offspring of seed produced at Noth in Tihri-Giirhwul. 
In 1841, Dr, Falconer, who was then in charge of all tho tea 
plantations in Northern India, visited tho two Kunmun gardens. 
At tho Bharlpuv nursery he found 1,344 plants. Of ilicso, 2 ( J1 
were original plants infcroduood in 1835 5 153 wore seedlings of 
1840, and Lho remainder woro from layers made in this and tho two 
preceding years. At Luohhmesnr there wore 3,840 plants j viz,, 
‘250 of tho original plants of 1835, 2,072 seedlings of 1880 and 
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1840, and tlio rest layers. The greater-success of the latter garden 
ho attributed partly to its better site, but in a great measure to Mr. 
E link worth, who happened to be residing in the neighbourhood. 
On tlio whole, he considered the results up to this time as most 
encouraging. Shortly after this ho paid a visit to the Gnrhwal 
nurseries and reported similar progress. As far, therefore, as tlio 
plants wore concerned, ovovything looked promising ; but nothing 
was known as to tho quality of the loaves for the manufacture of 
good tea. At that time there was very little practical knowledge in 
India regarding tlio various processes of tea manufacture, and m 
order to avoid unfavourable opinions at the outset through tho 
attempts of unskilled workmen, Dr. Falconer strongly recommended 
that tiro coTiiplcto sets of Chinese tea manufacturers should bo 
supplied for the nurseries in Kumuun and Garhwfil, especial care 
being taken that those men should be of tho best descrip¬ 
tion. 

A small manufacturing establishment was accordingly sanction- 

Clilnc’Ho labou, imported. 0(1 Government. Some men who were 
selected for this work by tho Commissioner 
of Asfun declined to go to Kuniauii. Dr. Wallicli, however, suc¬ 
ceeded in engaging tho scrvicos of a party of Chinoso artizans in 
Calcutta. Those were accordingly sent up to K uni aim, together 
with a sot of implements nil under the charge of Mr. Milner, who 
happoned to be on bis way to Saharanpur to take up his duties 
there as Dead Gurdonor. They urrived at their destination in April, 
1842. Tho Chinamen, as soon as they saw the Kumann tea bushes, 
nil declared that it was the genuino China plant j and, in their 
opinion, far superior to that of As Am. They recommended that 
the plants should be pruned down close to the ground, so as to 
enoourago the production of a fine crop of young leaves in tho suc¬ 
ceeding spring. They managed to make a small quantity of tea 
with the loaves of that year, a sample of which was taken to Eng¬ 
land by Dr. Falconer a few months afterwards. This sample was 
submitted to tho colebrated tea-brokcra Messrs. Ewart, Mnccaughly, 
and Delafosso in London in September, 1843, and they reported as 
follows :—“ The tea brought by Dr. Falconer as a specimen of the 
growth of tho China plant in the Himalaya mountains resembles 
most nearly tlio description occasionally imported from China under 



11 IMA'LA.YAN D1ST1UOTS 


8 U 

the name of Colony. This resemblance is observable in the appear¬ 
ance of the loaf boforo and after infusion. Tim colour of Lho liquor 
ia also similar, being paler, uml more of Lho straw colour than the 
gonoral description of black ton. It ia not so high flavoured :ih the 
lino Oolimy ion, with which wo have compared it, and it has boon 
too highly burnt in the preparation, hut if is of a delicate, fino 
flavour, and would command a ready sale horn.” 1 

After Lho departure of Dr. Ifalconor, the Balmranpui: garden was 
put under lho charge of IA*. W. Jameson, 

Dr, Jumeaon. . , , . , . . 

whose energy mwv mumnnabus povsoviw'ivviee 
contributed maiidy to the .success of ton cultivation in Northern 
India. JIo was also an netivo witness of Lho progress ol’ lea culti¬ 
vation from its experimental stage to the period when its profitable 
cultivation justified the (lovernrmmt in handing if over to private 
mitorpriso. A sample of probably lho same lea as Mint of J)r. Dal- 
coner above roforrod to was sent by Dr. Jameson to the Calcutta 
Chamber of Commerce, whom it was pronounced to 1m a tea of 
very good marketable value, and worth in London about fl d. 
per pound. Another portion of Ibis sample sent to London 
was reported on by Messrs. Thomson of Mincing Lane, and pro¬ 
nounced to ho of “the Oolomj Soxchony kind, lino-flavoured and 
strong. 'Tins is equal to the superior black lea generally sent as 
presents, and better, for the most part, than the China Ion import¬ 
ed for mercantile purposes.” Dr. Jameson visited the Kiimuuu 
plantations in April, 181.1, and found Lhom in a very satis factory 
fthito. Tho Chinamen were manufacturing a di lie vent kind of tea 
which appeared to bo far superior in quality. Borne samples of the 
above contained in sixteen small canisters were despatched in Au¬ 
gust to tho India House. The flavour of this tea wus somewhat 
spoilt by Ilia wux-ololh in which tho canisters wore wrapped. 
In other rospocts, however, tho reports wore most satisfac¬ 
tory. 

Tho history of tlm progress of lho various Lea plan!ations in 
North-Western India from this period, i.e,. 

1811. o 

from the year 181-1 until a fow years ago, 
when tho last of tho Govovmnont gardens passod into private hands, 
is dually lobo gathered from Dr. Jameson’s annual reports to Gov¬ 
ernment, sonic of which have been published in tho Journal of tho 
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Aoi-i-ITorL!cnltural Socioly of India. 1 In his report, dated 28th 
Dobrnary, 1844, ho gives a full account of ihe Kumaun nurseries, 
iheir number and cxionk, ns well ns the number of plants contained 
m ouch ; ho also on tors into some particulars regarding tho mode of 
Jiiu mi fact living the tea. There were at this time five separate nurse¬ 
ries scattered over four districts ; their total area amounted to 55 
acres, and they contained 4,306 tea-bearing plants. More land 
being required, new nurseries were marked out by Dr. Jameson, 
und some of tho old ones were extended, making in all an addition 
of 06 acres. Dr. Jameson's intimate knowledge of goology enabled 
him to select the,so now sites with groat advantage. The total quan¬ 
tity of tea manufactured in 1843 was 1011b. In discussing tho 
future prospects of toa, Dr. Jameson clearly shows the success of 
tho experiment so far, and urges tho necessity of greatly extending 
tho cultivation of toa in tho provinces of Kiiiniiun and Garliwdl. 
Ho says :— 

<• Tho piunts now amount to 150,000, and these will bo doubled, I 
trust, or trebled annually; and were there only seed In sufficient numbers, ns they 
gcrniinulo most freely, provided they are fiosli, the aspect of the nurseries in an 
infinitely Bhort space of time would bo changed; for instead of patches there 
would soon bo districts covered with tea plants ***** 
T|ie nursery at ICuuliigir m the Debra Dun contains about d,SOO, and hero the 
plants ftio'Jthriving ns well ns In any other of fho nurseries. It is, however, to 
be proved whether Iho leaves yielded by the plants in this locality arc fitted for 
making tea of a superior quality, as it has been ascertained that all the tea groins 
hr China at low elevations Is of nn inferior description. If, however, It does 
provo to bo a marketable article, and equal to that produced^ the neighbourhood 
of Gnuton, avast field for enterprise will be opened np, whether Government consi¬ 
dered it worthy of their own attention, or it be brought about by private capital. 
Water carriage will soon, it is hoped, bo wi thin two Or three marches of this valley, 
whioh will also be a strong Inducement, In addition to tho above, to make capital¬ 
ists Invest their capital in this channel, and thus wo tiust ore long to see tho hill 
provinces, which at present yield but a trilling sum to tho revenues ot the Stale, 
become asimportant, in mi economical point of view, ns any of those in tho plains 
of Hindustan.” 

In a lotfcor to Dr. Hoyle dated 1st July, 1844, Dr. Jameson after 
having mado an inspection of all the nursories writes :—‘‘At ICoth, 
Itiima Serai, and Gndoli in tho GftrhwfU Hills, tho tea plants are 
thriving admirably, many of them being nearly six foot high,” In 

‘ScoVol.lI., p. 323; Vol. IV,, p. 173, and Vol. VI., p. 61, Bor tho 
first few years Dr. Jameson corresponded regularly with Dr. Itoylc, and the sub¬ 
stance of his letters is contained in n paper by the latter published in the 
Journal of ilic Agri.-IIort. Koc , Vol. VII., part II., p. 11. 
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a Inter loLlor lio informs Dr. Ih>yln that thn Chinese mnnufm'Lurerri 
domed that green nnd blade tea worn made from ililVoront plants, 
and that it was only a diflhreimo In the mode of nianufticiurn. In 
an other letter lio mentioned llml dJll'dln of tea laid been made, and 
Hint llmw acres yielded 1fj21b. of ton; Lhut ho hud Ihen 120 acres 
under cultivation, nnd hoped soon to have double Lliis nroa. 


In Dr. Jiunoson’s next report, published in IH-IT), ]m gave a 
dotuiled account of the progress mado during 
the preceding year at the several gardens 
in TCumtum nnd Qarliwtil. >Sovouly-six uci’oh of laud wore added 
and 94,100 plants wore put into tliom. In Ho plumber and November 
upward of four Inc.s of seeds had been sown, of which 107,000 ger¬ 
minated and worn still germinating. Throe hundred and seventy- 
(Ivo pounds of tea were manufactured, showing an increase of LHfj lb, 
on the preceding year j and us tlio plants were still young, Dr. 
Jamoson was confident of a steadily increasing quantity per acre 
overy year. In this rnporL lie entered into the subject of cost and 
profit, and shows by the following ostium to the amount of profit 
tlmt might bo realized from 0,000 acres of Lea, on the assumption 
that an aero was capable of yielding one imvund of tea ;— 1 


Tho oxponfiCB o£ cultlvfttlnp 0 , 0 m) acres 
DUta oC auUday; tlw t<ja „ 

Ditto of packing tho tea .. 

Laud rent, carriage to Calcutta, &a. , 


Ha. 

... 87,000 

... na.Qffi 
... 2,ar»9 
... 80,5(10 


Total ... 1,29,70* 


To vftluo of 0,000 luaunds o£ tea or 2*0,000 acorn at Rh, 2 per 

Beer ... ... ... » *,80 000 

Or say that tho ton boUI ut Ro. 1-8 per aeer ... ... Jl,00,000 

Expenditure ... ... ... ... 1,20.704 

Ralunco ... ... ... ... 3,00,200 


Uogurding tho Gurhwid nurseries, Dr. .himeson reports that 
GarhwiU that of Knulngir in the Dohra JKm consist¬ 

ed of six acres and contained 8,000 plants. 
At Koth in the Bluuhlri valley, cl ovation 5,000 foot, there were 729 
plants j nnd in tlio llama Serai nursery, elevation about tho same, 
728 plants. About a quarter of the total number in the two laLlor 
nursorioa wore a portion of tho plants which came originally from 
Calcutta. Another nursery at Gaddi near Puuri, established by 
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Dr. Jnmeson in 1843, contained 5,000 plants. Shortly after this 
Dr. Jameson sent a .sample of Dclira Dun tea to Dr. Itoylo for an 
opinion, which was favoured by Mr. R. Twining, who reported as 
follows:—“1 have carefully lasted your sample of Himalayan 
tea, mul I really think it a promising specimen. The flavour is not 
strong, but it is dolicato and pleasant, and a lifctlo, motliouglit, of the 
Orange Pclzoe character. The complexion of tho leaf is rather good, 
mul pains scorn to havo boon taken in tho manipulation.” This 
favourable account was vory gratifying to Dr. Jnmeson, who at once 
foresaw the profit I,hat would result by ox Lending lea cultivation 
throughout tho Dun. Olhov samples were submitted through the 
Court of Directors for professional examination in London, and tho 
reports, on tho whole, were most satisfactory. Dr. Jameson receiv¬ 
ed about this time from the Oourl of Directors grateful acknowledg¬ 
ment for tho good work already done by him. Tho sales of tea at 
Almora, two of which had lately been held, showed an increasing 
approciation of Indian ton by nativos as well as by Europeans. 
Tho avorage price ofibred for black toa was seven rupees per soar. 
In 1847, Dr. Jnmeson wrote to Dr. lloylo ;•—“Tho tea this year 
will, I think, bo very superior to anything yet made, as it has been 
manufactured and packed undor advantages which were not pro¬ 
curable until now; that is, Ihoro is now a shoot-lead maker attached 
to the manufactory.** Anothor sale was hold this year at P/iori. 
Tho amount realized for gi'oon tea varied from Its, 10-8-0 to 
11s. 9-4-0, and black from Rs. 7-8-0 to Its. 4 per so or. About 
this timo, Dr. Jameson rocoivod orders to select sitos for new plan¬ 
tations in the hilly districts between tho Satlaj and the Ravi, 
which rosultcd in tho establishment of the Kangra valley uur- 
sorios. 


Dr. Jameson’s third report 1 gives further details regarding the 
condition of tho different nurseries. His 
Third report. ‘observations as to soil were to the effect 

that tlio tea plant thrives well both in stiff and free soils, but appa¬ 
rently bettor in the latter, or in a mixture of the two ; with regard 
to elevation, that it thrives equally well at hoights ranging from 
2,200 foot aboYO tlio sea to 6,000 foot. The area under cultivation, 
at this timo was 162-j? acres, aud tho minimum yiold of tea per acre 

1 J., Agvi-IIor., Cal., VI., pt. ii. 
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Win 8011). Il is also staled in thin report Hint about half tho qrmn- 
iity of the { /'onchoixj (blank lou) was bought up by unlives ut nil 
nvorngo prico of lt*<. (5-8-8 pur Hour. Tlin cohi'ho liohoa ton was sold 
to iho Jlholiyas at from Its. 2 Lo 1 {h. 2-1-0 por seer for export 
to Tibet, where iL MieocHsfully competed wi111 the toil imported lo 
Unit country from China. Ollier inlerofd.ing mailers are discussed 
by Hr. Jameson in this roporl, lml space will not permit lo give 
more Ilian tlio headings ol' those subjects :— 

1. Oji tlio method of preparing ground prior to running a plantation, vis., 

fencing, ilrftittlnjti ploughing, trenching, S-c. 

2. Oji BUtnls when ripe, the hcuhou ul ripening, and the inethodH lo lie adopt¬ 

ed to ascertain it. 

3. On the methoil of nou ing hci'iIh mul mumon, anil on the treatment of llie 

young ten. [limits after they lucre germinated. 

4. MoLhoil of i earing planlulioiiH, by musing Hoeiiu, by I ay era, ami by out- 

tlnga, 

G. On the methoil of IriuiKplauting, uml tlio rcurou. 

o. On pruning, beat bcuhou ami modo. 

7. On irrigation. 

fi. On tlio tea plant; Bonacm of (lowering; lin olianielor and Hpndeu j ami 

on the advantages to bn derived Irom importing Heeds from CJiiina , 

D, Method and fleiiHon for plucking and gathering Iuivvch. 

10. On the methoil oC manufacturing black ten. 

11. On the method of manufacturing green lea. 

12 . Packing tea, 

1ft, Manufacture of nheet-lcacl. 

14. Tea manufacture. 

15, Implements requirud In manufacturing leu. 

In a loller lo Dr, Doyle, (luted 25111 January, 181!>, Dr. dame- 
son states that of ten hml been manufactured in (lic« pm- 

Vidus season, of which (iOOlh, (black mid green) hud boon sent Ur 
hhigland, that llioro would ho 400 acres muter cultivation ul Ksnw 
high* by the tmd of tlio season, and ill JVtori ho exported lo lmvo 
2-8,000 acres. Ono lumdrod thousand pi an Is were sent, lo ilicr 
ICniigni valley, uml ho hoped in tlio course of rigid, or Ion years lo 
have a sufficient! number of plants in tlm Kuulngiv phintulion lo 
pi an l the whole of the Dun. 

In 1848, tho services of Mi*, Robert. DovLuno, already well 

,, T , , known ns a horticulturist, wwo engaged by 

Mr. Fortune. , , " ; 

tno Court, of Directors lo make an expedi¬ 
tion lo the nor thorn pari of Chinn in order lo obtain plants of 
hardier varieties, as well us io investigate tho mode of uiauuluuluro 
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in Hint part of China. Iu all this ho was completely successful. 
About 8,000 plants and several packets of seeds were despatched by 
him to India from localities celebrated for tlio good quality of their 
tea. He returned in 1851, bringing with him 12,000 more plants, 
fcogothor with a largo quantity of seed in a germinating state. With 
those ho proceeded at onco to the Hini&layan nurseries, which ho after¬ 
wards inspected of lie inlly liy request of Government. In his report 
on tlio condition of the nurseries he mentions oight as boiug at this 
time under Government control, viz., one in Dohra Dun, one iu 
Garhwal, and six in Kumami. Their names are :—Kaulagir (Dohra 
Dun) : Gadoli (GurhwfU) : Ilawalbugli, Lachhmesar, Kapona, Aim, 
ICuasar, Bharfcpur, and llasiya (Kumaim). 

So mo remarks of his on each of tlio above may ho briefly given, 
hero :— 

1. ICaulagir 'plantation .—The soil is composed of clay, sand, 

and vegetable matter, on a gravelly subsoil of rocks 
similar to the surrounding mountains. The plants ap¬ 
peared less healthy than in good Chinese plantations 
owing (according to Mr. For tun o) to— 

(«) The flatness of the land : (/;), the systom of 

irrigation: (e), too oarly plucking: (rf), hot 
drying winds. 

2. Gadoli.— Soil composed of loam, sand, and vegetable mattor, 

very suitable for tea. Yery like a Oliinoso plantation ■, 
plants healthy and prospects good. 

3. Ildwalbdgh .—Land undulating similar to Chinese tea coun¬ 

try ; soil a sandy loam mixed with vogetablp matter ; 
land terraced and sloped. Terraco cultivation is not 
adopted in China. 

4. Lachhmesar and Kapcna .—Situation stoop j soil light and 

sandy, rarely irrigated ; plants in good order. 

5. .Bldm Tdl. — {a) Aim and Kuasar : land low and flat, area 

4G ncros ; bad situation : {b) Bliartpur : acres of 

torracod land ; soil, light loam mixed with clay, slate, and 
trap rock and a small amount of vegotablo matter ; well 
adapted for tea : (c) Itusiya, 75 acres of sloping land, 

plants most healthy, which are nob irrigated. 
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Mr. Fortune also visited I,wo plantations belonging to znminrtniw, 
tho first called Lohbu in Eastern liurhwul, 50 miles west of Almom, 
nnil at, 5,000 feet altitude ; excellent land. Tn 1844, 4,000 plaids 
from tho Government plantations were put hero, lint Tailed owing 
either to want of knowledge or intentional eurolessnesn. Tim ether 
plantation called Kutyur was mluaied near Bmjnuih in Western 
Kuniiuin ; tho ground was undulating j lluu'o worn numerous 
streams, and tho soil was fertile. Captain, (now General Sir If.) 
Itiimsuy’s two plantations oneh of Torn’ acres wore planted in J H50. 
Good management produced good results. Tim labour and manure 
of tho two neighbouring villages wore scoured in lieu of taxes. At 
the close of his report Mr. Fortune gives some advice on certain 
points connected with ten cultivation in this part of India: (1) 
The land host suited for toil, ho considered, should ho undulating 
and well drained, and such us would produce good crops of momhm 
or wheat, moist but not stagnant. (2) Irrigation ho declared to 
bn generally injurious and should he resorted to only on emergen¬ 
cies. (11) Plucking in China was never carried on until the I hint 
or fourth your after planting, ami was' only necessary up to thin 
time for forming good bushes j sickly plants should not bo plucked. 
(4) Tlip most suitable climate was to bo found in Eastern Uurh- 
wal and Itumuon. At llfuvalbngli, tlnv thermoiuotric readings 
showed a great similarity of oilinato with that of (lliiim, Tho rainy 
season in China is earlier, and tho hottest time is in July and Au¬ 
gust, whereas in India the hottest month is June. 

In appondix B. the annual yield of manufactured tea for each 
Ontiurn garden (between 1848 and 18(18-89) is given 

as far as could he ascertained from scattered 
reports and office records. With tho exception of the deductions from 
those figures, there is little to add regarding tho later history of tea 
culture in those provinces beyond tho general conclusion ns to tho 
ultimate success of the part which Government undertook with tho 
able assistance of Dr. Jameson in order to bring about tho complete 
eslublirfhmonl of the tea trade in North-West India. As early as 
18(54 .Dr. Jameson was of opinion tlmt, owing to the increase of 
private enterprise and tho production of good in private gardens, 
O overrun out would be justified in bunding ovor tho lea plantations 
to private capitalists. “ Government,” lio soya, u bus done its work 
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in pvo\ihg tea tan bo profitably cultivated in North India. 
Bonds and seedlings havo boon distributed and skilled workmen 
supplied to planters in various parts or India.” The extraordinary 
progress which ooeimoil within a few years may bo understood from 
the following facta :—In the year 1847, and up to 1859, tea cultiva¬ 
tion Avas confined entirely to Government plantations, the total area 
being 18(5 acres. In 1859 the land under tea in Debra Dun did not 
exceed 700 acres, and in Iuimaon there was only one small private 
estate besides the Government plantations. In 1880 the area was 
as follows i — 



Number 

of 

gnrUenB, 

Aren, 




Acres. 

Hoods 

Poles. 

Knniiiim 

Ml 

S3 

.3,342 

a 

10 

Ofu'hvfil 

• i. 

10 

e:w 

a 

0 

IX lira Dun 

... 

SO 

G,%1) 

0 

0 


Total 

as 

10,037 

2 

JO 


On Uio occasion of tho recent International Exhibition at Mel- 
Indiiui tonn i u tho Ahiu bouvno tho opportunity was taken of bringing 
tmiian markets. to notice of tho Australian pooplo the 

merits of Indian-grown teas. Tho undertaking was ontiroly success¬ 
ful, and tho prospects of Indian ten-pin a lers bare thereby received a 
great impulso. They will now have abetter clmnco of .satisfying 
a demand for Indian ton on its own merits, and the prejudice in 
favour of Chinese tea which wont so far as to encourage the doubt¬ 
ful prnctieo of soiling Indian tea ns that of China will undoubtedly 
lose ground, Tho planters in Asam and Bengal will be more 
directly benefited by these imports to Australia. For tho tons of 
North-West India a market closer at hand is required. Efforts are 
now being made to ronovv and extend tho Indian tea trade beyond 
tho bordoxs of the North-Western frontier where the demand is 
practically unlimited. Mr, J. B, Fuller in his report on the 
foreign trade of the North-Western Provinces and Oudh makes 
tho following remarks as to the advantages of oponing up a trade 
between Kumaun and Tibet * 

" So far hr tho conimerchii interests of tileso provinces are concerned, the 
most interesting point in tho traffic they tvnnsact with Tibet ib the opening it 
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might afford for tlio Inferior cIilh .i*h of Kumumi ten, w hich will not bear the eo«l of 
oiilTingo to llio BL*H-ln>iinU At present the mill kcls of Tibet urf closed by the uni¬ 
ted Inilni'iico of the Chinese t«oviriiiiicnt and thcTiholun haimis, who, having Urn 
monopoly of tlio wholesale ami retail lea Hiipply of the country, nr u until rally 
avows to llio competition of a trnlllti in Indian lea, which might bo more illlll- 
cult to engums. The Hi riel. monopoly to which flm lea trado between China 
mid Tibet is subject hi fully described in u recent report by Mr. Collioum 
linker, H. B.M.’s CojiruI at Chung Ubing! his remarks, which specially relate to 
the prospects of a tea huilc between Assam and Tibet, apply no less pertinently 
la the case of Kuimum, and llio l'CHult of the sy-tem which ho describes la that 
during tlio year under report not only nan no tea exported to Tibet from these 
1'rovlnccn, but Chinese tea wan uetimlly Imported into niilivu Uarlivvdl by tho 
Milana puns- * lea’, Mr. Baker willos, ‘is Lollie iilielau more (linn a luxury: It. In 
an absolute neuaHHily * YeL the iibolnuH on our frontier nro compel led to pur¬ 
chase tea id atrocious (pinllLy, the pi lee of which linn been KW'ollod by a long and 
ililllcuU l.rniiH|mrt fiom tlio eiudein ev(rendl.y of llio country t while Immedi¬ 
ately neves* tlio frontier there are tea gardens whence they could ho supplied 
with n betLer article, nb a oheupur pricie, and with profit to the Itumuim tea- 
plnnUun an well an to the itinerant trie lew (Biotins) through wimno hands It 
would pass. 'Liio price of brick tea per lb. on Llio Ivumaun-Tlbct irontler hi miL 
known with accuracy, lmt pinet* Mr. lhikor shows that Hh price 1 h InemiHcd 
fiom imnaa to H nmmH per lb., by lnumpnrt from lluilmug lo Cliaasa, which la 
not one-third <»t the way, its price on the Kummm iron Her nmol ho very ami- 
Hhlcrablo and much In excels of wlrnt Kmimim plmileia could supply It for. 
Wove tlio trade opened thereforo the Tiheluua would gel cliniper tw well iih far 
better tea limn wlrnt they at pie pent con hui no, which In tho wmdn of Mr. Baker 
in * llio merest refuse,* consisting of little else limn tlio twigs and brushwood of 
the ten plant, and vnslly inferior to tint very sweepings of Indian ka goihnnin. 
Thotui-plmillng Industry of Knmaun would honeftt largely hy tlm opening out of a 
trade, which would enable it to dispose of Uh couvsar produce eimlly and cheaply. 
So heavily is LCumaun tea handicapped hy the cxpcmui of transport Lo ('ulauUa 
that the most profitable portion of the I ratio even how is Unit transacted In 
green tens with merchants from Central Asia who pimimsu |,ho tea at tho fac¬ 
tory and carry It away themselvos, saving tho phuitora lho expense and tiouhla 
of packing. Knmann plmikrH aro well aware of the advantages which a trade 
wi (h 'Libel would give them, and a former mamigev of [lie Kousanl TVa Company 
actually nmimfaeturcil Brittle ten and endeavoured, but unsuccessfully, lo get it 
into Tibet. Busily, tlio Uliutl iih, in whoso lmmlB tho Tibet I nr lo lies, would 
derive great henefU from llio substitution of a new article of emmm reo lor 
borax, tho price of which lias fallen under American competition (no low to 
afford substantial prolltson Its Import.” 

Tho grout .suoueH.s wliieh hurt nttondod tlio t*ult.ivnl,um <>!' Ion in 

, !Oolim Dun win) lmnlly unUciiHiiod by Dr. 

Tea in Debra Dfm. . . . \ ,. ;: , 

Jtoylo, a lit) iiiipouml to Im dijculmlly in 

favour of a liiglior olovatum. TUo locality which ho mmnmumdod 

as being tho must suihtblo for oxporimonls in tJiis district, was u 
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plnco called Jnmpani half way between Rnjpur ami Mnssoorie and 
about 5,000 feet above the sea. The flatness of the ground in tho 
Dun however was probably tlio chief cause of its being rejected in 
the first inslanco ; for it had been observed that in China tho 
finest tea plantations were situated for tho most part on sloping 
ground, J Dr. Falconer, who succeeded Dr. Boyle at Sahavanpur, on 
finding that tho tea plant would grow even at Saharanpur, was 
naturally led to a different conclusion, and it was at length decided 
to commonco operations in the Dun. Tho first tea plants wore 
introduced in 1812, and two years la Lor tho Kaulagir plantation was 
started under Uiosuperintendence of Dr. Jameson, who is still living 
to witness tho successful results of his energy and perseverance. 

In 1817 this piece of ground covered about eight acres. The 
^ ^ ^ plantation was added to from time to time 

b until over 300 acres were under cultivation. 

It was vxsitoil In 1850 by Mr. Fortune, who was deputed by Govern¬ 
ment to inspect tho tea plantations in India and to submit a report 
on their condition. Tho result of his visit led him to condemn tho 
Diin ns altogoilior unsuitod for tlio cultivation of tea. The Kaula¬ 
gir plantation happened just at this time to bo in an nnsatisfactory 
condition, but for reasons depending on tho modo of cultivation, 
and not, iw timo has shown, on account of any radical defect in the 
locality. At any rate tlio dofocls, such as they were, were soon 
remedied by Dr. Jnmoson, and the good prospects of tea cultiva¬ 
tion in tho Dfin were ensured. At a lecture given by Dr. Boyle at 
tlio Royal Asiatic Society a letter from Captain Cautloy was read 
in which ho gave tho following description of the Dolira Driu plan¬ 
tations :—“ I saw the Government garden near Kaulagir, in which 
there wore 4,000 plants growing most luxuriantly, tlio whole in full 
blossom, I believe that the whole of these, with tho exception of a 
few brought from tho hill plantations, are seedlings ; and certainly, 
as far as luxuriance of vegetation goes, I never saw anything so pro¬ 
mising in my life. Thore cannot ho a doubt of the tea growing 
luxuriantly in nil this part of the Dun/’ Dr. Falconer was also 
present at this meeting and spoke strongly in favour of extending 
cultivation in tho Dolira Drin, not only on account of tho suitable 

iMr. Fortune waa no doubt similarly influenced when criticising the condi- J ' 
lion of the plants at Kaulagir during' his Inspection tour in laso. 
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climalo and soil) but also because of the largo amount of cleared 
litutl that was available in tluil locality » labour too, lio maintained, 
was cheap as well as carriage. 

The yield of tea and seeds from Kuulugir plantation (luring the 
yuavs 1801 to 18(50 is given below ;— 



lBGl-O’i. 

ISO 2-flll. ' 

i8(in-iH. 

) 0(14 -IW. 

Itiltf-OG. 

IJV* JO"* 
iC!i { IMuck 

mjam 

Hi. 


ag 

mi 

Total 

1 fl,7»7 

18,0m 1 } 


1 9 

■ 

Seeds ... 

Mdfl. 

LOO 

M0h. 

i,ao7 


KB 


/ 

Uciaarku ... | 

Outturn 

leHHi'iu'il l»y 
novirc 
drought. 


'Lon ugWh 
lidded to 
lilimia- 
U.m. 

Two iwrcn 
udde.l In 
idiuilitLiun. 



This plantation after having remained for upwards of 21) years 
under Government management was sold in 18(17 to Mie Uiijn oi‘ 
Binnor for two lues of rupees. In i81*8 Iho receipts amounted only 
to Jts. 1,401, but the garden now promises to become a valuable 
source of income to iho purchaser. In 18tj(J the road ever the 
Holiau pass was const meted and a much more direct route was 
, thus established, for tho carriage of ton from tIn* I h'ui. 

Shortly nfler the formation of tho Government plantation 

several other gardens were alluded in the 
Ollier uftrdonf}. ,, , . , .. . , . . .. 

Dun, inelndmg Ilurbanswuhi and Arcadia, 

both now belonging to the Debra 1 bin Teat Jompany, the largest and 
nt the present time the mostmieee.ssfill eoneern in the Dim. Many 
of tho other gardens however failed, either from want of capital io 
start with, or because the managers were totally ignorant as to 
bow the plant should he cultivated or the ton prepared. Since tho 
year 18f>Q however the prospects of toa-eultivation have gone on 
improving and every your seen an increase in outturn and n liner 
quality of tea. In 1857 Dr. Jameson estimated regarding tho lea- 
bearing capabilities of Llio l>iin ns follows : area j 00,000 acres } yield 
10,000,0001b 5 average per aero 1001b Although the luldilimmJ 
land brought under tea cultivation, ismmunlly considerable, it seems 
improbablo that such a largo area as calculated by Dr. Jameson will 
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over bo utilized for this purpose. On the other hand his estimate of 
outturn per acre was far too small, as will bo scon by some detailed 
.statements which follow. In 1868-64 only 1,700 acres were under 
tea cultivation. 

Tho (Question ns lo tho ofTocfc of canal irrigation on tea plants 

Irrigation. 8O0ma to finally disposed of. Fine 

healthy plants are now to bo soon where 
formorly, whon artificial irrigation was practised, tho plants wore 
sickly and sterile patches of soil wero frequent. These patches 
woro caused, it is supposed, by the excess of Iinio contained in tho 
water j tho low temperature of ilio wutor no doubt contributed to 
bring about tho injurious conditions ns described above. Artificial 
irrigation has thereforo been allogotttor given up by most of tho 
ioa^phuilerH in tho Ddn, and a marked im prove meat in tlio 
lioullhinoss of tho plants has boon taken place in consoquonco. 
Other causes havo also combined to bring about bettor results. 
Grenier attention for instance is being given to tho advantages of 
manuring. Firewood, mi equally indispensable article, is yearly 
becoming moro scarce, and is likely to prove a cause of anxiety 
for the future. Until recently n largo quantity of tea usod to ho 
bought up by merchants from Kiibul and Control Asia, who took 
it away with them in their own bags. Ton of very avorago quality 
was thus sold at from 13 annas to one rupoo per lb. Tho trade with 
Ktibul will in all probability bo renewed now that hostilities with 
that country havo coasod. Tho quality of tho Dfin teas as 
regards flavour and aroma has a closo roaomblanco to that of tho 
other kinds produced on tho Himalaya in Kumnon and Kangra. 
Two varieties of tho plant tiro cultivated, vit. } tho China and a 
hybrid bolwcon it and tho Asdic plant, tho latter hoiug more 
closely rolatod Lo tho China than to the Asiim variety. Tho As dm 
and Astim hybrid tiro found to bo too dolicato for cultivation in this 
part of India. Thoro are at prosoiiL twonty plantations in tho Dun, 
making up a total aroa of 0,960 acres. Tho Dobra Ddn Tea Company 
lmvo lately infcroduood at their factories sots of rolling machinery 
which havo provod to ho a great saving of labour. The outturn of 
tea from tho Debra Dun Toa Company’s plantations in 1879 was 
813,058 lb., an avorngo that is of d8V lb. poraoro. Tho oost per 
aero amounted to Ils. 133-10-7. 
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Receipts and Erpmditw'e of the Government plantations, 1882-1889. 



1802-03. 

1B09-CI. 

180105. 

18CG-G0. 

1H(j7 08. 

lacs-oo. 


11b. 

118. 


lln, 

Bn. 

Tin. 

Receipts ... 

^i.n.onc 

1,04,387 

M* 

82,180 

7,276 

... 

ICxponflUnro, 

05,000 

01,300 

SO,109 

Q 8,000 ! 

20,000 

14,507 

IVilunoo ... 

411,01)0 

40,087 

lit 
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Iff 


— 

_ 

- 

— 

— 

.- 


* Tli!, iVn>m«»r In» 0 itiln I'M'ilif tm innil«; i» 1 mj ff'ilii 

foi iviiicli Km. H.iiiiii ntifdii' tuivvlivui mhIiahI l*,y hUlm;; Lc» planta... ill 
TJi« vivordn nro tnu impi-vicet to nivo Uu* full ilctulln for ciush jour. 


AfilnuJ on Hum of tualVom pltuii.iilions of lunnaon, Dolini Dim, 
ami Kan^rn Valley fm tluj lust ton yi\un: — 


1871 

„. fil o,07a 

11). 

1870 

... 1,635,300 

Ifc 

1872 

... 741,709 

» 

1877 

... 1,3118,785 

it 

187(1 

081,851 

» 

1078 

1,0:15,051 

i» 

1874 

... 1,217,975 

n 

1879 

... 1, HOD, 000 


1876 

1,280,533 

it 

1800 

... 1,945,181 

» 

ISnUnmtoil crop for in si 

M 


... 1,808,000 

it 


uncertain. 


iOiHTR ihution of Tea Seeds. 


From the KhuwoHj (Javhmil and Deha /Min jVttrseriffl, 1800 - 07 . 


1800-01. 

1801412. 

180S-HO. 

1803-04, 

1804-06. 

1868-00. 

1800-07. 

Mila, Bra. 1 

1 MAh. Bra. 

MAb, «rn. 

MllH. 8TH, 

Mils. SW. 
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Mila. ora. 

2,220 O 

No record 
iomul. 

2,860 32 

9,;ioi o 

2,842 0 

2,103 O 

1,048 l> 


Tlw recuuls for 18)'.l-0!i uvo not proinirftbto. 
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Tho followfuff roforoneca nre to aoms works bonrlug on tbo Botany, Solontiflo anil Economic, ot 
t)ii» Illmfilciymi dlBlilota of tlicao provinces :— 

REFERENCES. 

Sorraiipic BmMNr, 

1. IIortiiH Indices Mulabiiricus continona Regni Mulafmrlci omnia generis 
plan Ins varlores, by W. Van Khecde Van Drakenstcin and «T. Casearlum. 
Amsterdam, 1078-90. This work contains many plates lvitlmamoa in 
tlio lV-sinn and Hindi characteis. 

a. Herbarium Amboinonae, by G, 15, Kuinph, edited by Birrmann. Amsterdam, 
1741-fi. Tiro descriptions arc In Latin and Dutch, and refer to many 
Indian plants. 

3. Flora Indian, by N. J. Tlurmann. Amsterdam, 1708. It contains a number 

of good plates of rare Iniadn plnntR. 

4. Indian Cypcmcero, by Professor Bottler. Copenhagen, 1773 

G. Flora Cochin chinciiflls, by J. do Loureiro, ct). WiJJdenowv Berlin , 1798. 
0. Plants of tlio const of Coromandel, by Dr. W. Roxburgh, London, 1795- 
1819. 

7. Flora Indlcas or description of Indian plants, by tbo same, edition Carey. 

Seroiupur, 7832. Tim same, edition O. B. Clarke. Calcutta, 1871 j 
thin Is tlio eilitlcm referred to in tlio pieccdlng pages. 

8. Flora of Bril lsh India, by J. IX Hooker nnd others. London, 187G-81. This 

work Is constantly referred to In the preceding pages. 

0. Generapluntamin ad exomplarla imprimis in Ilorbnnis Kowcntdbvis ser- 
vatft dcflnitn, byG. Dtmtlmm and J. D. Hooker. Londou, 1802-67. Con- 
Inina Uiinmiciilucoco-CoriunsccD. 

10. Descriptions of tlio genera and speoios of plants of the order Labi at ro, by 
G. Bonthnm. London, 1832-38. 

H, Lc jardin fruitier du Museum, on ieonographiedea tout es lea cap&ces ct yarl- 
ctfa d’arbrefl Ivultlcrs oultlvds dans cct fitabllesomont, par J. Dccalsuc. • 
I’uris, 1858-09. 

12. Prodromns ulvo 01mm emtio contraeta ord inuni, goner am, spooler unique* 
plant arum hujusipio cognUarum, by A. P. Do Candolle. Paris, 1824-73. 
lit. Genera Fhmlnrum Hecundum ordinea naturaloa dispositu, by Endliolier. 
Vhulolioitoo. 183(1-1(1. ijujipJouicnta to the preceding. 1842-47. 
Composite!) India Cm, by C. IX Giarko. Calcutta, 1870, 

Cominulynacca) and Oyrtruidracero by the same. Calcutta. 

Ferns. 

14. Tlio Ferns of Southern India, by Captain R, II. Beddome. Mndrak, 1803-04. 
1G. Ferns of British India, being figures and descriptions of tbo ferns of Bri¬ 
tish India, exclusive of thoso figured In tlio preceding work, by tlio same. 
Minima, 1800-70. 

1G. Specie B Fill cum: or description of the known ferns, by tlio sumo, London, 
1840-04. 

17. Iconea FiHciuns or figures and descriptions of ferns, by tbo name and Gre- 
Yillo. London, 1831. 

Century of ferns and a second century of forus, by tlio same. London, 
18B4-C4, 
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16, Killeen Excfclcaj; or coloured figures anil descriptions of exotic ferns, by the 
stuno. 18 Bo. 

10 , Synopsis l 1 '!ileum, by the baiiio. London, 1803. 

20. Genera Hlleum: or illustrations of tho ferns nml other nil I ud genera, by 

1’. Hauer and >Slr W. J. Hooker. London, 1842. 

21 . Index Vlliciim; A.-Ciou., by T. Monro. London, lan7-03. 

22. Kurus, British mul Exotic, by K. J. Lowe, London, 1872. 

2 a. Natural history of now and rare toms, being a tmpplenient to the preceding, 
by the EMtno. Loudon, 1808. 

Kerns of northern India, by 0. B> Ctarko. London, 1880 . 

Mohsub. 

24 . Kneel exolloi: contain lug figures ami descriptions of new or little known 

foreign mooses and otlior cryptognnuo species, by W. J. Jlooltcr. Lon¬ 
don, 1818 - 20 . 

25. Historic miisoormu in qua (HI0 species deHorllnmtnr cum appoiuUco efc 

indlcu Hyiumyuiyovmn, J. if. Dlllculi. Edinburgh, 18H. 

2 0 Synopsis lmisuorum fromlosomm, by O. Muller, Berlin, 1842-51. 

Mouses of northern India, by Mitten. London. 

Lioni’iNH. 

27. Introduction to Cryplogamie Botany, by Bevd. M. J. Bcrkoloy. London, 

1807. 

28. Bcleotu Eungorum cnvpalogin, by L. R. and 0. Tulaano. Paris, 1801-05. 

20 . Llchenm X, A. B. Ben., X. 828, 

30. By sterna Mycolaglcum, HlatenaKungorum genera ofc spccica, by Erica. Luxu* 
dco, 1821 - 28 . 

Kxnus. 

81, Rynoptua Caiufcrarwu, by EivUlcUcc. at. Gail, 

32. Piuclum: boiiifi a synopsis of all tins coniferous plants ns yet known, by 

G. Gordon, London, 1075. 

33, Description of the genus Linus, illustrated with figures, directions as to 

cultivation, and remarks on the novornl Hj*ecica of the family Coniform, 
by It. K. Lambert, London, 1828-37. 

Otiikub. 

34, Molnatomacoaruin In Muaeo Ihudslenal monogmphlcoo dcscrlptionln ton- 

tamcii, by C. Nmulln. Paris, 1843-53. 

35. Rmupbla hIvo commcntatio botimicio imprimis do planlls Indlio oilentullH, 

by Blumo. Ley dun, 1880-48. 

30. E lor ft orlontaUs «lvo enumeratio plantar um in ovientc a (Jreocia ct .ZEgypto 
nd Indico fines obaorvntanim, Basil, 1807-72. 

37. Illustrations of Uio goims Cnrcx (Oyperaceuj), by JT. Boot, London, 1858- 

07. 

38. Orchids and how to grow them in India, by H. Jennings. London, 1875. 

33. Genera and species of orchidaceous plants, by J. Llndloy. London, 1830- 

38. 

30. Bcrtvun oycUidamnu, by tlio name. London, 1838. 
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HI. Born, Indies, being a systematic account of the plants of Brcthh India, by 

J; D ; * lookov 1111(1 X ' ri * omB °n. London, 1865. Though superseded by 
the Mora of British India,* tills volume is yjtlimfalo for its introduc- 
tion, giving a history of Indian Botany and tho geographical diutribu- 
tion of plants. 

42. Exotic I lorn.: or figures and descriptions of now, rare or interesting exotic 

plants, by Sir IV". J. Hooker. Edinburgh, 1823 - 27 . 

43. Ilistoriu nulnralis Palmarnrn, by C. F. do Martina. Munich, laag-uo. 

44. Palma of tho British East Indies, by W. Griffith. Calcutta, i 860 

45. Rhododendrons of tho Sikkim-IIitiwlayn, by J. D. Booker. Won, 1840 - 51 . 
40. I’an j fib plants, comprising botanical and vernaoular namca, and tho uses of 

moat of the treea, Rhrnbfl, aud herbs of economical value, growing within 
tho province; intended as a hand-book for officers and residents in tl»o 
Punjab, by 3. L, Stow art, M,D. Lahoro, 1803. 

47. A cataloguo of tho plants of the Punjab and Sindh, to which are added some 

otherR that front their present geographical proximity may be found 
hereafter to occur in tho Punjab, by J. E. T. Aiteliison, M D. London, 
1800. 

48. Illustrations of the Botany and other branches of the Natural History of tho 

Himalayan Mountains and of tho Flora of Cashmere, by Dr. J. F. Royle. 
London, 183P-4D. 

40. Blantco Asiutlcro Vanorcsi or descriptions and figures of a select number of 
unpublished East India plants, by Dr. Wnllich. London, iaao-32. 

GO. IAbI of dried specimens of plants in tho East India Company's Museum, by 
the name. (Calcutta? 1640-46). 

51. leones Plantation Imltoj oriontalis, by R. Wight. Madras, 1898-50, 

53. Prodrome h Floral Poulueulat Lull to oriontalis, by It. Wight and G. A. 

Walkcr-Ariiotfc. London, 1834. 

03. Illustrations of Indian Botany; or figures illustrative of eaoh of tho natural 
orders of Indian plants described in the preceding works, but not confined 
to them, by It. Wight. Madras, 1888-60. 

54. Illustrations of Indian Botany, principally of tho southern parts of tho 

Pimlnsnln, by It. Wight. Glasgow, 1831, 

55. Tho Indian Botanical works of W. Griffith, arranged by J. MacClelland. 

London, 1848-54. Containing notes on, and plates of, many species. 

So. A hand-book to lha Indian Flora, by Major II, Drury. Travancoro and 
Madras, 1804-ao, 

Econosiio Botany. 

My main authorities on tho economic botany of Kurnion are Madden, Stewart, 
and BrandiB. 

Miuldcn'fl articles will bo found in tho Journal of tho Asiatics Society of Bengal, 
XV., 19 (3045)} XVI,, 326, 506 j XVII. (I ), 340, and XVIII, 003. Also 
in the Journal of tho Agrl-Hortlcultural Society of Calcutta, IV. (1846); 
223 ] VII., 75, 120; ana VIII., ODj and An. Mag. N. II. on Nep&leae flora. 
Notes upon tho ptneB of tluj N. W. Himalaya by Dr. Clcgliom. J. Agri-IIort, 
00., XIV. (1800). 
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Report on tho tfeodifr fovcBts of Biunihlv, by Drs. Ikaudln nnd Stewart mul Cap¬ 
tain E. Wood. Calcutta, 1803. 

Report on tho fowl uC Ihu inhabitants of tho district of Rljnor, by Dr, »T. L. 
Stewart. Sul Hoc., North.Western Provinces, XXX VI11., 23; ft., N. H., 
403. The same writer's artlelo on " T'lui .Sub Hhuilik Trued, with 
especial reference to Ihu Rijnor forest nnd Its trees, and an account of 
* the!maofnl products,” appeared In the J. AgiMIort,, XIII., 2(15, in 1804, 

Statistics o£ Kiiiniioii, p 3<14, Aura, IBfil, gives a list ol llio principal agricul¬ 
tural prod not a based on Madden. Thu (InrliuTd Settlement lit port, 
Allahabad, 1800, gives a similar liat (apji. 13) baaed on the annul authority. 

ForoBts n£ Kumann. In. Iko. Hupp, VHI.fi lfi Records, North-Wenlurn 
Provinces, Vt. XYIII, 37 A. on tho Hhabiir ami 'J'tin'd 

On tlio cultivation of Iniphue, by N. A. Ibtlzoll, J, It, A. H., XIX., 80. 

Four sis. 

Timber trees, Umber nnd funny woods, us idao the fores! h of India nnd of East¬ 
ern and Southern Asia, by B, Hal lour, Madraa, 

Collinft’ Report on thn uaontchonc i>£ eownmrco. I,on dun, 1875. 

Tlio iiaeCnl plants of India, by Major II, Drury. Madraa, 1838. 

Engliah index of tho plants of India, by II 1’aldington. Calcutta, lUJHl. 

CyelopiBiliaof India nnd of Buslova and Hunlhim Asia, uimmu.rdal, Indmdrial, 
and sei on title, by E, Ihil four. Madraa, 1873. 

Tho Forest Flora of North-West and Central India i a hand-book of the indige¬ 
nous trees and ah rubs of those emmlrlea, commence, I by Ihu bilo ,f I,. 
Stewart, M.I),, continued ntul completed by Jj. Urandls, |’h. 1), l,omIon, 
3874. lly fur the moat valuable of all the preceding fm Its nccuinuy and 
Ita practical application of soleuco to economic pur poses. 

Report ou inseolu destructive, to woods and forest >, by U. Thompson. Sol. Rcc., 
North-Western TrovlnccH (Piul Per.), I„ 377. 

On fcbo seasoning of woud for practical purposes, by (}. 1‘abon, Ibid., V., kid. 

Experiments on the strength of Sul timber, by 0.31 Thornhill. V., -Ifid. 

Report on tlio present, stale of the Sub-lliumlayan forests below Kuinaou and 
UiuhwiU (1801), liy Major II. KnmHivy, Gag, North Wtotttn. 1’roviui.en, 
Su/ipt.i December, 10 th, 18(11 and Webber’s forest survey. 

Report on the forests In tlio Rhiiglruthi Valloy, by Major U. Teitrson, Sol Hoc., 
North-Western Provinces (2nd aur.), 1I„ 117 \ HI., 10(1. 

Report on tiro Sub-IIlmi'ilayan forests of Kuimum and UnrhwKl, by lire name. 
ZfiW.,11., iafi. 

Report on tiic Deodar forests of JftnnsIlv-JJilwftr by the name. 1/nd., II,, 373 j 
III., ISO. 

Touaouo. 

Report on tlio production of tobacco In Tndin, by J. E O'Connor. Cnlcntta, 1873, 
This work gives a stmimury of nil tlio inlormatUui available up to tlio 
date of its publication. 

Synopsis of our knowledge of tobacco cultivation nnd manufacture, by V. 
Robinson, Clr. II. 11. II of Hoard of Revenue, North-Westem Provin¬ 
ces, dated oth- September, 1872. Contains an were to sumo fllty-flvo 
ipicstions, compiled funu repur la and works, a list of which, is given. 
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Papers regarding the tolacco monopoly in the Presidency of Port St. George, 
and the proposed levy of a tax on tobacco in the other presidencies. 
Calcutta, 1870. 

Sine. 

Some account of Silk in India, especially of tlio various attempts to encourage 
and extend BoiicnUuvo in tiiat country, by J. Geoghegan. Calcutta, 

Annual Reports on sericulture In Debra Dfln in the Proceedings of Govern¬ 
ment, 1878-81. 

Kotos on the Bo.nbycldto ns at present known to us, by Captain T, Hutton, 
Siippi., Gttz, of Indiii, for September 2nd, 1871. 

Cotton. 

Colton i nn account of its culture In the Bombay rreBtdenoy, by W. R. Cassds. 
Bombay, 18C2, 

Tho Col ton irnud-book of Bengal, by J. G. Modllcott. Calcutta, 1802. Tills 
work gives from official sources a dlgcBt of all tho information available 
on tho subject of fko production of cotton in these provinces to tho 
data of its publication (pp. 105-217.) 

Parliamentary papers on ' Cotton Cultivation in Bengal.' 1857. 

Culture of cotlon In India, by J. 3P. Kayla. London, 1851. 

Rovlow of measures for the Improved cultivation of cotton in India, by the 
sumo. 1852, 

Cotton in India, by Dr* Forbes Watson. London, 185D. 

Experiments in cotton cultivation in tho North-Western Provinces, Sol. Rco,, 
North-Western Provinces, I,N S,, 114, Ibid., III., S. S, 91. Thomason 
despatches, II., 88. 

Area and outturn of cotton crop, North-Western Provinces, 1809-70—1874-75, in 
Hcl !?«?., NorlhAVestorn VcovlnccB, IV.-VI, 

Cotton in India, Cnl, Rev,, XXXVII., 1. 

Cotton BoilH, J., A. S., Ben., V., 314, 

Reports of tho Colton Commissi oner with tho Government of India. 

ReportB of tho Manchester Cotton Supply Association from 1858. 

Hand-book of tho Cotton Trade, by Ellison. London, 1868 . 

Administration of the East India Company, by Kayo. App. (o.), 089. 

Annual Reports of the Board of Revenue, North-WcBtern Provinces, on the 
culture and outturn of cotton in theso provinces. 

Notices of experiments in tho Sahiu-aupur Botanical Gavdons. Reports pa asm. 

Cotton trade in India, J. R. A. S., XVII., 3-10. 

Cotton In DharnAr by Marahman. Ibid., XIX., 351. 

Fibres, &a. 

Fibrous plants of India fitted for cordage, alothing, and paper, with an account 
of tho cultivation and preparation of ilax,hemp, and thoir substitutes, by 
J. F. Royio, M.U. London, 1855. This valuable work gives a sum¬ 
mary of nearly all that was known tip to its publication regarding tlio 
fibres of grasses, sedges, liliaceous phuilB, plantains, palms, flax, jute, 
hemp, and nettles. 


115 



91d IHMAlAYAN DTSTIUCJTS 

The cultivation anil manufacture of (lax in the North-Western Frovliicofl, by 
I)r. Jameson. Bol. Roc., North*Western Fro vlnccs, Ft. XXX'V.i 4, mid 
III.. N. S., ana. 

Notes on the subject oE paper-making In India, by W. S. Stiveu, M.D. Bel. 

Itco., Nortli*Wcatcrn Provinces, III., N. S., 2-19. 

Report on the process oE tanning observed in the Government tnnnory, Citwnpore. 
Ibid, (2nd Her.), III., 201. 

Note on tho Chfi-ma or gmsB-olotli plant of China. J., Agrl-ITort. Calcutta, VI., 
210 > VII. Park 1, 18 i 1’art IT., SO. 

Notice of tho Rheoas or notUe-grasBcs and other textile fibres o£ Assam, Ibid,, 
VII., 3’art I., 215 , Part II., 03. 

Report on Vlio trial of Otolw’a much inn for cxlr acting Rliecft-fibre at SfthAranput 
In 1872, by XiiculcnaiU-Colonol Uydo, Calcutta, 1872. 

Report on tho preparation and uses of Iilicoa-fibro, by Dr. J. Forbes Watson. 
London, 1875. 

I’r oil mi nary report of tlio Committee appointed by Government to tent Khoea- 
flbrc-cxlraellrig ninuhtries In tho competitive trial held nt Halnvralipiir In 
Bcptouibr-October, 1879. Allahabad, 1870. 

Note,—T ho works marked with on nsloilik have boon consulted by Mr, F. Pulido In Ills 
notlco of Toajoulibillion In ihcso pi ovlncca. ( 

Tka. 

Report on the tea-plant of Upper Assam. by W. Grl filth. Calcutta, 1BSU, 
Account of Assam, by W. Robinson. Calcutta, 1841. 

Notes oil tlio cultivation of tea in Assam by J. 0. Muruhninn, J. It. A. S., XIX., 315, 

* Tea cultivation in Kunmon, by J, II. Batten, Ibid., X., «. 1(11, ami J. Agrl,- 

Ilort., Col. V., Ft. IV. (1878). 

* Report on tho cultuio and manufacture of Tea In Kumaon mid GnrhwAI, by Dr. 

W. Jameson. Calcutta, 1843-45 (J,, Agrl -Ilarl., Beil., Vola. II and IV.) 

* Report on tho progress o[ tlio culture of tho Chinn Ton plant In tho IJlui<il ay ns 

from 1835 to 1847, by J. Forbes Hoyle. London, 1849. 

* Report on the Tea plantations In tlio North-Western Frovlnoos, by R. Fortune, 

Agra, 1851 : and Bel, Rea., N.-W. V. (2nd ser.), V„ 401. 

Journey to tho Tea-countries of China, by the snmo. London, 1802 , 

Suggestions for the Importation of Tca-makois, Implements, and seeds from 
China to tho Nortli-Wcatorn Provinces, by Dr. \V. Jameson. Agru, 185?. 
Kopovt shoving ilia present condition ami progress oE the Government Tea plan¬ 
tations, by tlio samo. r9«*., - IV. P , Suppt., Sfith March, 18«L 

Government 'l‘ca plantnLions: the yield of tho factories and tlip support given to 
private capital iRtB, by liiosamo(l802). Sol. Rec., N.-W. 1*. (2nd sor.). V.,42fl. 

* Sco also (lie annual report a oil tlio working of tho Government Tea plaul at Iona: 

that for 1882-03 1 h given in Bol. Boo., N.-W. 1\, V. (2nd ser,), 4.'K>; for 
1803-04 In Ibid., Ft. XLIIt., 1 \ for 1804-OB in Ibid , Ft. XMV., 1 j for 
1865-00 in Ibid., Ft. XLVI.J lj for 180(1-07, Ibid., 82 j for 1807-08 
in Ibul., 1., 1 i for 1808-00 in Ibid,, II., 433, &a. 

** Indian Agriculturist, passim. 

* Indian Tea Culture, by A. Itarrol!. J Roe. Arts, xxv. (1877), 

* Kumaon Tea. Saunders’ Month. Mag., March, 1851 , p. 389 . 
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* Tea Committee Reports, including letters from Wallich, Falconer and others. 

1884-38. 

* Tropical Agilculture, by P. S. Simmonds, 1877. 

Hurras. 

Materia Indlcft, or articles employer] by the Hindoos and others in medicine, 
arts, and agriculture, by Dr. Ainslio. London, 1620 . 

The Bengal Dispensatory, chlofly compiled from the works of Roxburgh, Wallich, 
AIubIIc, Wight, Avnott, RoySe, Pcruim, Lindley, llichai.’, and F£o, by 
W. B. O’SImughncsBy. Calcutta, 1842. 

Tlio i’harmacopcoia of India, by 1C J. Waring, M.D. London, lacs. 

Remarks on llio uses of somo of tiro baaaar medicines and common medical 
plants of India, by E. •!. Waring. London, 1874. 

TUo Indigenous Drugs of ludia: or short descriptive notices of the medicines, 
both vegetable and mineral, in common uso amongst the natives of India, 
by K. I,. Dey. Calcutta, 1807. 

Supploment to tlio Pharmacopoeia of India, or a catalogue of Indian synonyms 
of the medicinal plants, products, inorganic and organic substances con¬ 
tained In that work, with explanatory and deacrlptivo remarks, &o, in 
fourteen languages, by Moodcoii Sherrill. Mudias, 1809 . 

APPENDIX A. I, 

Table of rales according to which farmers of the forest dues in 
Kttmaon, locrc authorised to collect in L847, 


Tlio grazing dues wore three annas for each buffalo and one anna for each 
cow or bullock pasturing In tiro IihAbar during the year, with the following exemp¬ 
tions:—Calves of all kinds up to two years of ago, all cattle actually employed 
in carriage, all cattle bond fide the property of a hill head-man possessing a lease, 
ail cattle passing through and not stuy.ng more than five days, nil cattle belong¬ 
ing to the head-men of the Dhlibar villages, and all belonging to cultivators 
actually residing in the Bhiibnr all tho year round. 


Each cart-load of burnt lime ... 
si „ ketnkur 

» pony-load of lime 
ft ass-load ditto 
„ pony-load of Inc 
„ bond-load of ditto ,,, 
i» pony-load of ptpamor 
„ head-load of ditto 
„ cart-load of charcoal 
„ bliangy-load of baskets ... 
„ ditto of wooden utensils, 

„ head-load of ditto 
„ pony-load of noVa 
„ head-load of ditto 

Catechu furnaces, 

Ono In Kota ... 

„ „ CliaubhninBi... 

„ „ TnUadcs 

„ Chlmklifita ... 


Each cart-load of wood ... 

„ „ at sdl logs (lottos) ... 

„ wooden sugar-mill 

„ cart-load of mi tors 

„ „ of ebony ... 

„ „ of bnmbus 

,, pony-load of ditto ,„ 

,, head-load o£ ditto 

,, bliangy-load of ditto 

„ cart-load of hhihar grass.., 
„ pony-load dlLto 

„ head-load ditto 

„ cart-load of tdi reeds ... 

„ pony-load of ditto 

„ head-load of ditto 

„ curt-load of grass 

„ M of mini ... 

„ bullock-loud ditto ... 

„ head-loud ditto ... 

„ (jtin of catechu ... 
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appendix a. % 

The following table shows the duties which llio fnvmor.s wero 
pormiilod to levy by Mr. >Slu>ro l in Dclira Dim in 1820;— 

Table of duties levied in the Thin forests hi 1820. 



APPENDIX A. 3. 

Revenue of each Pohkst Division. 
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iVote.—In 1879-80 the Tons division was separated from Jannsar-Bawax. and of the expenditure recorded against the former 
Kb. 68 j 318 (Rb. 66,282 A. and Es. 2,036 B.) belongs to the latter. 











































918 


iriMA'r.A.YAN DISTRICTS 


a> n fi. 

I- P M 
<] » u 


puoi-pvaq aoj 


,to,f 


Xg)[»op joj 


W » 

"S'S rO< 
0 « 


§ ** ... ^8 a M .. . 

° 0 § . . 8 3 g 

I s 'll- ’ll | ' 

'f* m in n _ 

« e5 d r ~~' 




'TllOlI 4i)J 


xo aoj 


•Oinjjim *aft 


p* 

4 

aj 

Pi 

p- 

4 

« 

M . 
0) 

fl. 

A< 

of 


mn#n«n Onoonoooano 

OOOO 5iO - OHHHrtBHHOn 

_p_p ©_e_*s _o o o o. o o e e p o_© o_ 
neoisoiiga<i>wisigoo»3«o 
noeoaotiO-Mjiw^i-fioii 
© OOOp_6 0_0 _P_p O Q 0_p_00 O 
iaoaieOi09ia3ioooooiDi«Q 
"•OOO c 3UBOM«MfltfJHUl'» 
_O o o o.<v> o o_o a © o o a o o c o 
oaoJiCoiomcO. soooowo 
^lO-OHOfOKioiaeiiovnoMt 
.9 O O 5 ts qp O O O OQ op © p o 
ooieoipaeJ’- ooo©oao<?»o 

p o © o 59 0 © ©_© ooo^.o.o_o_o_ 


■[oumo aoj 


‘opijjuq 

30(1 Alp),Clift 


'Xf> 

joJ 


1 


|J9 

>Q 


bj> 

O 

W 


rt 

rt 

A 

s* 

4 

x 

6* 

« 


Q tt> 71 « 

mj : 5~ :© in 
© ooo 


nouoioaiooooooooQoo 

_p 0 0 0.00 soooooooooo 
OOOO o 
V o « £ v 1 * **■ 

__ OH O o o 

OOOOPiOOClOOOOoOOOO 
0^©O«*}(NO»)C(*i!<iO®eflO , f‘O 

__© o © o j: a - o h o ■; o ei o - o o 

OOQ = to<OOWCOOOOCJOOO 
t o W M #0(0 

_O poos OC 0_C_© ~_CJ w_o QC ©_ 

■5 l 


} 


: s : 

a "H .§ 

“Si 

P.11 


.p 


I '■> 


fa ,4) 


•H 


ffl.? 

It o o o 

lain 
'SB* 


5 

§ a 

I,ii 

k'S 

” a 

o M3 


«*« SC 


C3 


dl 

s-S a 

h* 


hiummu 


S4S Mo 


isij 

tnooft 


*°N 


">fflO"fWW|.W010r-l«rt -* in <o l~ 
MHni-lmHi-iH 





OF TUB NORTH-WESTERN PROVINCES. 


919 


No. 

Engl loll mid bota¬ 
nical orvornncu- 
IftP mimCB. 

Measurement, 

Royalty. 

Arernge 

annual 

export. 




Its, a p. 


18 

Acacia Cnlcolm 

(c Imran ) 

Length up to 1 ft r 
girth to 3o". 

Per score 14 0 9 


19 

D i. (mil nit a) 

„ 5' „ 80" ... 

II 6 4 0 


20 

Do. (hatli) mi 

Length as it may 
be la" 

»» 4 10 

Scores. 

2,000 

J 

21 

Do. ... 

Length up to 8' 
gh th 8", 

Per each 0 3 0 

22 

D>. (partenf oarls) 

„ . U' 8" ,« 

•1 0 j 0 


i/3 

Do (ditto) 

1 &' to" ... 

„ 01 a 


H 

Largo bedsteads 
mmlo of alLljSlmi, 

, nmidnn. 

Girth of legs, 
bonds n boro 1 ?" 

„ 0 12 0 

‘ 

25 

Do. of other wood* 

Ditto ... 

,1 0 5 0 


20 

Do. as 24 

Girth of IcgR, 
hends up to 1 «" 

„ 0 8 0 


27 

28 

D<J RS 25 

Logs of bedsteads 
us 24. 

Ditto 

Girth of bends 
■ above 17" 

it 0 9 0 

„ 0 2 0 

Pieces. 

SO 

Do. »h 25 mi 

Ditto 

„ 0 0 9 

4,809 

no 

Du. ns 24 ... 

Girth of head up 
tolG" 

», 010 

ai 

Do. na 25 

Ditto 

„ 000 


82 

Small bedsteads 
as 54. 

Length tip to 3' 

gluh to 10" 

«. 0J6 


83 

Do. as 25 

Ditto 

i, 0 0 9 


31 

Do. na 24 ... 

Length up to 4 ' 
girth to 10 " 

„ 0 0 9 


85 

Do. na 25 ... 

Ditto 

1 , C 0 6 


86 

Uoxes as 24 ... 

Length up to 3' 
girth abovo GO" 

11 14 0 


87 

Do, na 25 

Ditto 

I> 0 10 0 


86 

33 

Do. na 24 ... , 

Iln, na 26 M< 

„ girth 31" to flu" 
Ditto 

» 0 ID 0 

,, 0 5 0 

„ 0 4 0 


•10 

Do. na 24 

11 girth Up to 30" 


41 

Do. na 25 

Ditto 

„ 0 2 u 


42 

Bnmbiis tara'mehu 

bnkga. 

HI 

Per 100 12 0 0 ! 

scores, 

37,800 aoorea. 

43 

Kim dtru ... 


,1 2 0 0 ’ 


44 

Qhhimeju and 

vhhuri. 

•M 

p 7 0 0. 


45 

Patna 

• M 

„ 4 0 0 ! 


40 

Haiti m. 

Long up to 24 foot 



47 

J)oli ... .. 

„ 26' or over. 

1 , 010 

2,000 „ 

40 

lihibari ... 

Ml 

Per 100 14 0 0 1 

scores. 

vlth 44, 

4D 

Chirah'/xt tor uten¬ 
sils. 

♦ 1 * 

Per head- 0 4 0 
load. 

•h 

50 

Largo bambu box, 


Each 0 1 0 1 

l Pieces, 

C 10,000 

61 

Small ditto and 
basket. 

HI 

„ 0 0 0 

fi'J 

Ditto basket ... 

HI 


j 

*3 

Sticks and Asking 
rods. 


», 0 0 a | 

13,000 








020 


HIMALAYAN- J 1 IHT 1 UCT 8 


Knglhh and. boUnkal or votuacvdiu’ 
Humps. 


floftlo pillion .. . 1 . 

Mali! »R (cAfiMi) ••4 Ml 

Hex imuln of cane, large 
Do , small ... ... 

Skin of D&rftslnglin ... 

Do. ooiv, buffalo, came), Inrgo 
Do. iln. door, middling 
Do, do., small ... 

l)o. sheep and goals ... 


Hoy ally. 


Am-ugc 
nmmnl os port. 


Do. do. door, middling 1*1 I 

Do, do., small ... ... 

l)o. sheep and goals ... 

Himes ... ... 

lionm of stag, door, &c.„. 

Footstools (morn) .. 

Hopes of vuitjtm mid boddla 
Knoli gold-wiwlilng sieve ... 

Cart wheels, largo m m 1 

Ditto, small, 

Pails of curia ... ... 

Ntools (p(rtt) ... 

Wooden pin tiers itml pots, largo 
Ditto, small 

Ditto, largo of B. vialttburicum, 
Ditto, Hllddto 

Ditto, Bill nil 

Wooden shoes ... ... 

Sonia beams, spoons, and sieves ... 

Nlgall and iuhfiti) ... 

Spinning wheels ... ... 

Drums ... 

Nallvo musical Instruments (r lulara"), 
Gun stocks ... ... 

Various sesda dry and g«ma 
Ditto green 

Ditto do. and rCBlnn, 

Ditto roots and fibres 

Dark of, the pomegranate ... 

IVuvilor of HIuUiHus pfullipincnsis ... 

Various diu^s Ml III 

IHpci font,ju>n ... ... 

lMpur /liiiiit, ounlijuliot hoiioy, &o. 
Daiieloehan ... 

*»« ill 

Lao 

Uatcehu ... ,,, ... 

Seeds of Printtpia utiUs (GMmrt) ,,, 
Dried loot of Jialistxi canmbitut 
Myriett Mi/urffl, klins-khas, and gum,.. 

CinnanONHin Tama fa, &o, ... 

Wmljurtha Jlanbundu, $c. ,,, 

Druga of sorts 

• M 

lUihtt See., ... ... 

DmgH of Boris 
Ditto ... 

Dark of Cmiutmouam Tumnfft ... 

Driigfl of sortH ... (M 

Siring and rope of mtbj ami bdhar 
Wax i ... 

ltesln of i’imi* toiu/ifolia (liirja) 

Ditto lillthur-birja 
Rhubarb (,/efti) ,,, ... 

/learns calamus (bach) ,,, 


lls. a p, 

Knelt o o 1 

Per yard 0 0 3 

lftiolt 0 10 

„ 0 o 0 

„ 0 3 0 

„ I) 4 0 

„ o a o 

>i 0 1 0 

„ 0 0 o 

,» 0 0 6 

,1 0 0 6 

» 0 I 0 

,» 0 0 8 

it 6 0 0 

», l 11 « 

II 14 0 

i. O4o 

») 0 10 

.» 0 10 

„ 0 0 0 

II ODD 

I, 0 0 0 

„ 0 0 3 

i, 0 0 3 

i> 0 0 1 

li 0 0 3 

it o a o 

II 0 1 c 

II 0 0 3 

il 0 0 6 

l’or Boot 0 0 3 

i> o » i 

,i 0 o o 

„ 0 0 C 

„ odo 


„ o a 0 

,i oio 
„ 0 2 0 

„ 0 10 

„ mo o 

0 13 
Per uiaund 9 o o 
.1 14 0 

„ loo 

„ 0 8 0 

„ 0 4 0 

i. 0 4 0 

„ 0 4 0 

„ 0 4 0 

„ 0 2 0 

„ 0 3 0 

„ 0 12 0 

„ 0 0 0 

,i 0 8 4 

„ 10 O 0 

l> 1 'l 0 

„ 0 8 6 

„ 0 12 0 

„ 0 4 0 
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1, Includes— 

the Rrnsfi of E, comtswn, S. angustifolius, and others 
referred to nt p. 808. , 

(A)— JUnd, the leaven oEjS. mvnja, used for thatching. 

(t})-~Binihi t tlio loaves of other reeds used for fclio same purpose. 

(i/) —Munj mvl sirii, parts of S. munja, 

(.e)—Tdt, the culms of S.J'vscum and C. lanigtr. 

(/')— Stub, tlio culms of Aauikerium muricatm. 
n. Includes small veeils of tlio patent (?’. Elpph'iulina), tlio reeds of the mtha, 
(typerut tnjdifarmis) mul Iho leaves of tlio khaj&r (Pka/ih- st/biestris). 
fi. Includes tlio reeds o£ the mtl-hifa ( Pirigmite$ nepahnsis), 

0. includes the Icsves of t,ho sirdla {Andropognn species) and Immbu used for 
fodder. 

43. bco pago 810. 

07. These are lopes mado from tlio mdljan (Bauhinia Vahiii), page 703, and 
binl/Uti (Steroiiliu eoloralti), page 702. 

08. A royalty is levied on oaeh sieve or rocket used by tlio gold-washers. 

815. Under this head conics the following:— 

Dry flow/t», tlio fruit of P.Embhca known as Embllc myroha]anB,pngo 777, 
Diy haraira, tlio fruit of T, Gtiebula known as Chebulio myiobalmia, 
pngo 770. 

Modttirits, tlio gum of tlio Bomlax mahbaricum (page 784) and Moringa 
pteryijnsperma (pngo 784), Mcchtmnd, tlio root of Edipta credit, page 786 . 
lloh-hi-tldna, tlio Bcods of Malinins phillipinensis (page 770). 

90, Under this head ivo have fcho green fruit of the aonla and hcmlra. 

Dry bnltcra,t\ia fruit of T. balance., known asISriorlo myrobulans, page 777. 
AmalltU, the pods of Oassia fistula, page 770. 

TiUsi, tlio leaves of Ocimvin sanctum, and tho flowers of tho dhdk or 
//uteri frondosa, pago 778. 

B7. Under this comos— 

Tho renin of the sdl (page 786) and the galls of pistacia iniegarrima 
known as hahra'dmji, page 740. 

88, Under tills head arc Inolndod tlio following fruits, roots and fibres 
Green ptpla, tlio fruit of Piper sitvaticum, page 705. 

K&tn-jir a, tho fruit of Cur uni Cnrtii, pago 70S. 

JlihUGtnml, tho tuhora of Peer aria tuberose, pago 748. 

Tlio fibre of tho pods of the oottou-lreo, 2} mb ax malabancum, page 701. 
Ul, Under tills head wc luivo tho following:— 
liadOi. 

Kiil/ti, plants of tiio goiuis Ophelia used for hitters, page 744-46. 
Jidlchur , root of Nertlos taihtjs Jalainansi, pago 743, 

03. Under this head tho following are Included 
rtplamr, the Piper sihaticum, page 705. 

ManjU-ba-jar, root of Rubia cordifolta, pago 773. 

Haiti, seeds of Abrus /)rccalori?«, pago 724, and sulutt, liopoy. 
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04 , Is the hIUgIoub secretion from tlio joint h of the bamlit, also known. ns Infra* 
s/t(r. 

88, Reo page 742. 

80. Sco pages 705. 

100. Sett ptu?o 70/5 lor C, Tam ala, This head rIho Includes 

Hoots of vnriouB kinds exported hb hand and Kiujora-ki-jar t tho roots or 
tho ilUEorcnt Bpeoku of lierlnrh, page 728. 

Tho seeds at Pharbitis Nil (ArfAi-ddinf), piigo 745 ; and Uio roots of lied]h 
chium vpimtm (/iitpilr-hacftvi), page 7.18. 

101. Tills lii'ivl Includes tlio following ; — 

Dhdi-ke-phiitf tlio I low era of Wmdjhnlia jh>rihunda y page 778, Chhnlarn 
pftk-lmrk. Pah/utii'lied, tho root uf tiaxifruyu hijulalti t page 748. Nlsot, 
tlio root of IpOHWn turpulkuMf and the Uirlc of Sgm/ilacos craUcyiviAca 
(Jutlh\ page 770. 

102. Under tliin head come llio following 

J'nntj, the bark of Ilhuu Coiinua, llowora nml Tnirlc of Onlrtla Tvoutt, page 
778. Nagnrinotlut, routH of Ci/iwrus jum'ifblitti, pngo 774. J'U’pdpnt, 
Htcdsaud lean's of JFumrin purvijliira, page 7/17, fruit of JChunjnus 
imhell‘fUt t pago 7.10, and hociIh of A, Catechu. 

11)8, Intinditt needs of jS’njiiaibrt ifufciyrns,pago 748 j SeMAitri, it white 

clay and nwnjii, 

104. Comprises gifoi, the routs of Tinuspont curdi/lhn, page 752, mcdielmd 
herbs of sorts ami jihiwlarn (CVocrmu himuleminyy 

iflfi. IncludoH vivrlouB mineral drugs. 

107. XndiulcB Jlh tw vsnna\rom, pugo 7BS> nml mhoi. 

APPENDIX A.G. 

Lint of mien for tho mile of timber at IMmnuffw anti Jthrmhibad 
i.hwet iClient ILyrcnl Dcpota, 


Ha me of limber. 

Muummueisfc 

Ohms. 

Unit per cubic fowl 
at 

Hfimutjgar. 

Murad- 
a bad. 





Hh 

a. 

p- 

11h. a. p. 

Siil hurls ... 


12' Xfi"X I" 

1 

1 

f> 

t! 

1 8 O 

Ditto ... 


Ditto ... 

II 

0 

10 

0 

1 2 O 

Ditto ... 

It' 

l)illo ... 

III 

0 

0 

(1 


SHUti ... 

, r , 

1UX&X4 

I 

l 

[> 

t) 

1 7 o 

Ditto ,,, ,,, 


Ditto ... 

II 

0 

15 

0 


Ditto ... ... 


Ditto ... 

III 

0 

« 

0 


Ditto ,,, 


DlXUXrf 

1 

1 

(1 

0 


Ditto 


Ditto ... 

11 

1 

t) 

0 


Ditto ... 

... 

ax-Jxi 

XI 

0 

10 

0 

... 




OF TIIE NORTH-WESTERN PROVINCES, 


m 


List of rales fo)' the sale of lintbev al Fumnagar and Moradabad 
Government Forest Depots— (concluded). 


Name of timber. 

Measurement. 

Clans, 

/?«5e per cubic foot 
at 

Ltamungar. 

Mo rad- 
fib ud. 





Rs. a. p. 

lls a. p. 

SM ktivifl. ... 


8X4X4 

III 

0 

G 

0 


DlUo •** Ki 


0X4X4 

IT 

0 

J4 

D 


Ditto 


Ditto . 

EQ9 

0 

4 

0 


Jfmum burin ... 


10X5 X4 

Ell 

0 

4 

0 


Ditto ... 


Ditto ... 

in 

0 

2 

0 


llulilu knrifi ... 


12X5X4 

i 

0 

0 

0 


Ulllo itv ■** 


Ditto ... 

n 

0 

4 

0 


OliJv kitrlfl ... ... 


Ditto ... 

X 

0 

8 

c 

... 

Ditto ... <*. 


Ditto ... 

H 

0 

G 

0 

... 



10X0 X4 

I 

0 

e 

0 


Diitu ... 


Ditto ... 

IT 

0 

0 

0 


Slit Hki-jior ... 


10 f X 02" 

■M 

0 

8 

0 


Kill kurlft ... ... 


16X5 X4 

II 


... 


1 i 0 

S6.1 loan Minuted wllh a’CO u pur- 

Ml 

■ *» 

I 

10 

0 

... 

dinned in melee ted from ouo 

end 







of thi! lino flvo logo or over. 








Ditto tU«o selected 

... 

... 

... 

1 

14 

Cl 

... 

Ditto muni, duns 1., If tumsliuwil 

IH 

Ml 

1 

8 

0 

1 14 0 

anmiU't'fci'il from one cuil of 

the 







Imo It) logn or over. 








D.Lto ditto selected 

... 

i*l 

... 

1 

IS 

0 

2 0 0 

Ditto round mixed oltvm if pur- 

Ml 

Ml 

1 

6 

0 

... 

clilined uu selected from one etui of 







the line 10 logs or over, 








1)1 tto ditto selected 

.. 

... 


1 

12 

0 

Ill 

Ditto round, duns IT., If purchased 

... 


1 

4 

0 

Ml 

unsolealcd from ono end of the 


■fl . 





Hue Hi logo or over. 



■■ 





DlUo ditto nclcoled 

... 

Ml 

■8# 

L 

12 

0 

... 

Sil kolluin Boleeted 

... 

. . 


l 

10 

0 

2 0 0 















IEDEX I. 



Aliora ... 20,21 

Aconite m 725 

Afghanistan, its extent and people, 83,84 


A par Hern mi no ... ... 287 

AkllB ... ... 20,21,22 

Alder ... ... 770,818 

Almond ... ... ... 7U 

Alum ... ... ... 297 

Amur until, hormapluodl to ... 097 

Apple i** 713 

„ custard *«• nt 727 

Apricot ... 711 

Arrow-root ... 704 

Arsenic ... ... 201 

Asfim, its trlbuH 10,17, 27, valley 71, 81 
AnbofltoH ... 294 

Atmoeplicrto prossuro wul winds, 222,230, 
[202 to 239 

Avftlnncheft ... iqg 


Had ... ... 720 

Bamboo 800. its usefulness as a 
pnper-ndicing material ... 811 

Hurley ... ... 084,739 

Burma-Tibetan tribes 20 ,23, thole 
language ... ... 17,20 

XbirumotriQ tides 222 , 225,227 ,228 

licmi 702 

„ aconite-leaved kidney ... 004 

„ black-seeded kidney ... 090 

„ pub lor 740,772 

,, I'jenoU 006 

„ garden 004 

„ HuudHrulted kidney 005 

„ Soy „. .„ ACC 

Beet Mi Ml Ml 7C3 

Iioleri o myrolmlnuo ill im 770 

Bengal, the people o£ ... »*• 17 

HI id bar 82, t)7, 117, Its extent 86, 
distinctive feature 87, 88 oceanic 
theory regarding 88,89, fluYlutivo 
theory regarding ,„.bo, 92 

Hhutdii and Slkhlrn, llio tribes of S3, 24 
HhotlyaB 24, 20, 31, SO, 38 

Hlrch, Himalayan III 818 

Blflarli, Ha people ami religion 20, 30 
Hlaini group of rooks m 130 


BodOfi ... 22, 24, 27, 28 

Bodpns •■« U3| 24j 3J, 39 

Borax ... ... 293 

BtmrnonUo ... 282 

Hex ... ... ... sis 

Brahmaputra basin and subordinate 
systems,,. go 

Bread fruit tree, Sfc, John’s 884 

Buck wheat,,, ,,, 098 

Building stone 20C 

Bullacc, yollow ,,, ... 712 

Butter tree ... ... 715 


Cabbage „. 707 

Caraway ... ,,, ..,705 

Cardomum... ... 707 

Cnrob ... .. 884 

Cftirot ... ... 708, 735 

Catechu, Cutch 775 

Celery ... ... ... 703 

Cedar ITlnirtlavtm 830, growth ami 
diirnbiiJtycr S31, Hlmrtlaynu pen¬ 
cil ... ... ... 843 

Central Himalaya 145, murnmilitio 
formations in 148, 188, eruptive 
rocks 149, General Strnchcy’s geo¬ 
logical description of 140, granite 
169, schists 152, elates and con¬ 
glomerates 153, foBSilifermiB rocks 
103, trins 150, Jurassic group 150, 
Oxford clay 157, remarks on Ge¬ 
neral S trad icy's description ... 165 
Cereals ... ... 084 

Ohebnlio myrnbohuiB ... ... 779 

Cliepaags ... ... 24,20,29 

Cherry, acid 712 

„ bird ... ... 712 

„ sweet ... ... 712 

„ wild * ... ... 712 

CheBtnut, sweet ... ... 883 

Chickling vetch ... ... 094 

China grass ... ... 370 

Citron ... mi ... 710 

Climate, sketch of ... 202 to 20 G 

Conifers 819, analytical key to a 
list of their veinacnl nr synonyms, 820 
Cork oalc ... ... ... 883 

Clouds, annual variations of ... 247 

Copper mines of Krmuion 279, of 
Onrhwi!... ... ... 282 



m 


INPfiX. 



Fennel, Indian ... 705 

Fenugreek,.. ... YOB, 752 

Fever out lei ... m 751 j 

FLliven ... ... ... 700 

Field pea ... ... ... ou t 

FI r. 11 imuluyan si Ivor ... 807 

Flax ... 7*1,771 

Food of the peoplu 10, 0011, of tliu 
lull population - 078, 070 

Fond grains, umilyHCfl of G7G, culll- 
Viltcd I,. ... ... 0811 

Forcat history ... ... 040 

boundary tUepnloa • M 848 

„ government 840, manage¬ 
ment of ... ... 876 


i’llpC. 

Forest divisions: Sub-Tlhmilayrm 
851 , Knniuon 852 , ICmimoii iron 
Company 850, Nnlnl T«1 Hr.7, 
HiluikluttH67, (liuiiwitl non, IVitli 
Dun Hill), Kulrl Him, Dclim Dim 
802, (binges oi Blmghiillia 800, 
iliinnHiltHr.7, Upper lllimilnynu In 


Kmnnoli nml lOHIsli limbus 

l ... 

870 

I'VnnkiiKMimc, IikIIhh ... 

Mi 

728 

Fruits, wild nml cnllivitlcil 

»** 

700 

Fiimnt’o, llguro mid c-ouhE i not ion u[ 


smelling Ik!), improved nppli- 


nnciH roooiuinwtilL’il 272, I'lit 11 


Jurnueo 

... 

272 

a. 



Gaddis ... ,,, 


.11 

(liik-lihn Stales 55, people .if 

;.dic 

1, 40 

(iungi'H Imsm nnd hulmidiiuile 

sys- 


lOllIH ... 

<u: 

i, 07 

(iHVlll) ... lo 


707 

( llU'OH ... .„ 

22 

27 

(Ivan ... ... 

... 

712 

Otology 111, ! in eiiily plonectfl in 


Irnlin 112 ; 11oilierL. Ids dlvi 

ihIoii 


of the rucks ill Cjuitli'y and 


Falconer 114, Hlrnehcy 

. M 

no 

(linger ... 

roo, 

704 

Ulaelors 107, 180 , rindarl 107, 

l«a # 


motion of 188 , K mill(n ( 

HJI 

180 

(lolit 


270 

(told mines oC Tibet 277, ofTliok 


•inking ... 

III 

278 

Gooseberry 

Ml 

714 

(lOOHl'fOI)t ,,, ,,, 

111 

000 

OorkbnllH 

21 

1, 27 

(lornd Imlllo ,,, 

■ M 

700 

,, colucyntb 

HI 

70JI 

„ common Hiuiko ,,, 

Ml 

700 

melon, ivliUo 

Ml 

700 

Gourd, HipuiHli 

111 

7U1 

15 will to ... 

1 « ■ 

702 

Gourds 

Ml 

(100 

Gram ... ,,, 

00.1, 

712 

Graphite ... ,„ 


202 

Grazing lux ,„ 

H* 

040 

Gri'MiB ... 

IM 

707 

Gimvil ... ,„ 

* * I 

747 

Gums, pseudo ,,, 

Ml 

7 HI 

>i resin ... 

»tf 

784 

i, true 

f M 

781 

(Innings 

,.,24, 20 

UypBum ... 

• If 

204 

II. 



Hail ... ... 

III 

250 

llayiiu ... ... 

H« 

20 

lIllZOl Ml ... 

• M 

710 

Jlomp 700, 780, cultivation of 

fiv 

800 


INDEX. 


927’ 


Page, 

Illll-pnpor usually cnlled Nepalese, 
lmnli* of making ... ... 795 

Himalayan gem inn ... 737 

Illnu'dnyn, nccoiiut of iho physical 
diameter istiusuf 4*13, derivation 
of mime 10, Us mountain system 
7, t), 10, 11, 02, ] J5, UO, IliO, lbs 
rlvei 1inHlnB01,62, lie (geological 
di vision 100, mniiriaU of It) 1, of 
younger fonmitloiv than llu* hills 
of the Deccan and Central India 
102, .. ... HI 

UlndiiHltn application of the name 
of 18, iKHindarlcfl ami area of 11, 78 
If op: plum ... ... ... 751 

Hop ... ... ... 707 

florae gram ... „. 00(j 

Horne uullnh tree ... ... 7<12 

Humility in Die lllinAinyan 
legions .., ... 240,245,247 

I. 

lco-wedgcB ... 10o 

Indian eocene llines 102 

Indian doaert ... ... ?g 

Indian hIioL ... .. 730 

Imlo-lhmgelie plnln ... 6,8,70,89 

Indus Imnin (»!i, suljoidinato systems, 04 
Jiulufl plain ... 7? 

Ipi’cacuiiuha ... 88.1 

Iron mines 287, In K million 288, In 
Ulwar »8fl, In Uurliwiil 280 

J. 

Jnclc-Lrco ... ... 727, Vwo 

Juniper, scoping blue „. 842 

K 

Kiirft-kureliliiH ... 37 

Ksra-Taugntima ... 37,38, 39 

Klmmtlfl... ... . 22 

Klmslyna ... 22,24, 20 

Klrglil’/ ... ... ... 30 

Koch ... ... 24,27,28 

Kohls tit nln ... ... Hfi 

Krol group ... ... lao 

KfdtlH ... ... ... 22 

Kumuon Iron Works Comimuy 202 

Koneta ... ... 30,01 

L. 

Lao ... ... 788 

T-nlccs of Kuniaou and Giirlnvitl ... 108 


Lam ns .,< 

. 2 . 1 , no 

Lead ... 

... 200 

Lemon 

... . . 710 

Lupuluw ... 

... 24, 26, 26, 28 


Page 

... ... ... 703 

LhoLm Lapkins ... 20,21,22 

Llolieu .. 745 

» mho ... ... 778 

I,ignite „ am 

J^hnbiiB .. 24,25, 20 

Lime, sour 710 

i» sweet 710 

Limestone. . ... ... aog 

Liquorice, Indian ... 724 

Lob-Nor basin and its t-ystem 74, 87 
Lotus ... ... ... 748 

Lavage 706,730 

Love Hob blceilhig .. 037 

Lower Himalayan sections 123, ’ 


Simla region 130, Sir mu r scries 
131, 133, Kuninon section 133, 
Nepal section Mo, Sikkim see- 


tion. ... 

... 

141 

M. 


' 

Madder ... 


773 

Mai Im linir fern ... 


725 

Mugar 


26 

Mango ... ... 

Manipur, its dialects. 

in, 

population 

741 

midrellgon 

22 

Maize ... 

MB 

G87 

Mecliis ... ,,, 

IH 

28 

Melon, music „, 

• •• 

702 

winter ... 

Mizquit bean ... 

IM 

701 

M| 

864 

Millet, grrat 


092 

, „ Italian ... 

*1 » 

089 

„ Rpllced 

• 1* 

006 

Mineral mources of Kumaon 

269 


MhunnN, financial results of the 
settlements of tJie revenue 
derived from ... ... 274 

Mines, causes of poor return} from 2GG 
„ dmliingo of 2150, division of 
profits of 271, oulturn from 278, 
expoilmcntal opening of In Garh- 


wfil . ... im SCI 

Milling, mode of ... ... 267 

„ industry in ICmnaou, tlie 
fntuvoof ... ... 270 

Mirls ... 20,21 

Mlshmls ... ... 20,21 

Mountain formation, mode of lol 

Moupns . > ... 23 

Mountain sculpluro ... lofl 


Mo ihooh currents in the Himalaya, 2ijB. 
Mountain system 170, Jumna sys¬ 
tem 170, principal n/flueiits 171, 
Ganges By stem 171, principal 
aliinents 172, Western Hnniganga 
R y skv.n 171,173, Nay fir system L72 
Mulberry, Imllaa ... ... 742 

Miu-Uud ... ... ... 7d7 



m 


in mix, 


Mualaril, black 


t'ngo. 

... 729 

Pruno 


i'tiye. 

... 747 

MuriniH 


24, 25, 20 

l’nltu'fl 

Ml 

... 098 

NilgaH ... 

N. 

... 22 

I'uiiiclo ... 
Pumpkin ... 
Punjab proper, 
illnlillmthm of 

«»> 

pop ill all on 

... 710 

700, 702 
mul 

... 20 

Nagpur rnluca 

... 

... 282 

PurHlaiu, huiuU 

... 

708, 747 

Nnhull group 114, 121| 

Narco lion and uplrlm „ 
Nepitl 24, Um-ilbcH ... 
NmvdtH 

, isa, 1 ut), i:i« 
... 757 

2(1, 140 
24, 20, 27, 28 

Quince 

Q- 

Ml 

713, 748 

UlltB 

(). 

... 092 

Hnillflb ... 

u. 

702, 748 

Oil BClillfl 


... 700 

Huilliillon ... 


... 707 

Ol winder ... 


... 74.7 

lhilu, Uh Inlliienoo on the mountain 

Olivw 

Ml 

... 885 

IIIIIHKCH 


... 108 


Onion 

()l>lum 

Urimgo 


7».1, 720 
... 757 


„ bergamot ... ... 

„ bluer ... ... 

,, Seville 

„ MUM l ... ... 

the, removing of 267 cradling nml 
cleaning 2IW, ami-ltlng o£ 26'J, 
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